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Imino-azolinone-vinyl fiised-benzene derivatives 

Field of the myeptioq 

This present invention is related to the use of imino-azolinone- vii^ ftised*-benzene 
deiivatives of formula (1) fiir the treatment and/or prophylaxis of autoimmune disorders 

5 and/or inflammatory diseases, cardiovascular diseases, neurodegenemtive diseases, 
bacterial or viral infibcticms, allergy, astimia, pancreatitis, multiorgane &ilure, kidney 
diseases, platelet aggregation, cancer, sperm motility, graft rejection or lung injuries. 
Specifically, the present invention is related to substituted imino-azolixione-vinyl fused- 
benzene derivatives for the modulation, notably the inhibition of the activity or function of 

10 the phoflpho-inositide-3'OH kmase fsmiily, PI3K, particularly of PISKy. 

Background of th e invention 

Cellular plasma membranes can be viewed as a large store of second messenger that can be 
enlisted in a variety of signal traiisduction pathways. As regards function and regulation of 
efiEector enzymes in phospholq>id signalling pathways, these enasymes generate second 

15 messengers from the membrane phospholipid pool (class I PD kinases (e.g. PDKgamma)) 
are dual-specific kinase enzymes, means they display both: lipid kinase (phosphorylation of 
phospho-inositides) as well as protein kinase activity, shown to be capable of 
phosphorylation of other protein as substrates, including auto-phosphorylation as intra- 
molecular regulatory mechanism. These enzymes of phospholipid signalling are activated 

20 * in response to a variety of extra-cellular signals such as growth &ctors, nutog^ns, integrins 
(cell-cell interactions) hormones, cytokines, viruses and neurotransmitters such as 
described in Scheme 1 hereinafter and also by intra-cellular cross regulation by odier 
signaling molecules (cross-talk; where the original signal can activate some parallel 
pathways that in a second step transmitt signals to PBKs by intra-cellular signaling 

25 events), such as small GTPases, kinases or phosphatases for example. 
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The inositol phospholipids (phosphoinositides) intracellular signalling pathway begins vnHk 
binding of a signalling molecule (e>ctracellular ligands, stimuli, receptor dimerization, 
transactivation by heterologous receptor (e.g. receptor tyrosine kinase)) to a Gh-protein 
linked transmembrane receptOT integrated into the plasma membrane. 

S PDK converts the membrane phospholipid PIP(4,S)2 into PIP(3,4,S)3 which in turn can be 
fiirther converted into another 3' phosphoiylated form of phosphoinositides by S*-8pecific 
phospho-inositide phosphatases, thus PBK enzymatic activity results either directly or 
indirectly in the generation of two 3'-phosphoinositide subtypes that function as 2°^ 
messengers in intra-cellular signal transduction (TVeiub Biochem ScL 22(7) p.267-72 

10 (1997) by Vanhaesebroeck B et al., Chem Rev. 101(8) p.236S-80 (2001) by Leslie NJl et al 
(2001); AnnuRev CeUDevBiol 17p.615-7S (2001) by Katso R. et al. and CeUMolLife 
Sci. 59(5) p.761-79 (2002) by Toker a. et al.). Multiple PDK isofimns categorized by their 
catalytic subunits, their regulation by corresponding regulatory subunits, expression 
patterns and signaling-specific functions ^110a» 5, and y) perform this enzymatic 

15 reaction (Ejtp Cell Res. 25(1) p.239-S4 (1999) by Vanhaesebroeck B. and Annu Rev Cell 
DevBioL 17 p.61S-7S (2001) by Katso R. et al). 

The evolutionary conserved isoforms pi 10 a and P are ubiquitiously expressed, while 5 
and Y are more specifically expressed in the haematopoetic cell system, smooth muscle 
cells, myocytes and endothelial cells (Trends Biochem Sd. 22C7) p.267-72 (1997) by 

20 Vanhaesebroeck B et al.). Their expression might also be regulated in an inducible manner 
dq>ending on the cellular-, tissue type and stimuli as well as disease context 
To date, eight mammalian PI3Ks have been identified, divided into three n:iain classes II, 
and m) on the basis of sequence homology, structure, binding partners, mode of activation, 
and substrate preference in vitro. Class I PI3Ks can phosphorylate phosphatic^linositol 

25 (PI), phosphatidylinositol-4-phosphate, and phosphatidylinositol-4,S-biphosphate (PIP2) to 
produce phosphatidylinositol-3-phosphate (PIP), phosphatidylinositol-3,4-biphosphate, and 
phosphatidylinositol-3,4,S-triphosphate, respectively. Class n PBKs phosphorylate PI and 
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pho8pliatidylmositDl-4-phoq[>hate. Class ID PDKs can only phosphoiylate PI {Tr&tds 
Biochem ScL 22(7) P^67-72 (1997) by Vanhaesehtoeck B et al, Ejq} Cell Res. 25(1) p.239- 
54 (1999) by Vanhaesebroeck B. and Chem Rev. 101(B) p.2365-80 (2001) by Leslie N.R et 
al (2001)) G-protein oovpled reoeptois mediated phospboinositide 3*OH-kina8e activation 
5 viasmaUGTPa8essudiasGpYandRa8,ando(m8equendyFBKdgnaljngpli^ace^ 
role in establishing and comdinating cell polarity and dynamic organizati<»i of die 
^toskeletmi - which together provides the driving force of cdOs to move. 




PtdIns-3-P 



Sdieme A 

10 As above illustrated m Scheme 1 , Phosphoinositide 3-kmase (PI3K) is involved in the 
phosphoiylation of Phosphatidylinositol (Ptdlns) on the third carbon of the inositol ring. 
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The phosphorylation of Ptdlns to 3 AS-triphosphate (Ptdlns(3 A5)P3X PtdIiis(3,4)P2 and 
PtdIns(3)P act as second messeng^ for a variety of signal transduction patiiways, 
including those essential to cell proliferation, cell differentiation, cell growtii, cell size, cell 
survival, i^Kiptosis, adhesion, cell motility, cell migration, chemotaxis, invasion, 
5 cytoskeletal rearrangement, cell sh^e changes, vesicle trafBcIdng and metabolic pathway 
(Amu Rev CeUDevBioL 17 p.61S-7S (2001) by Katso et al. and MolMed Today 6^) 
P.347-S7 (2000) by Stdn R.C). Chemotaxis - the directed movement of cells toward a 
concentration gradient of chemical attractants, also called chemokmes is involved in many 
important diseases such as inflammation/auto-inamunity, neurodegeneration, angiogenesis, 
10 invasion/metastasis and wound healing (Immunol Today 21(6) p.260-4 (2000) by Wyman 
NPetal.; fc/ence 287(5455) p. 1049-53 (2000) by Hirschetal.; 15(11) p.2019^^ 

(2001) by Hirsch et al. and Nat Immunol. 2(2) p.l08-lS (2001) by Gerard C. et al.). 

Recent advances using genetic approaches and pharmacological tools have provided 
insights into signaling and molecular pathways that mediate chemotaxis in response to 

15 chemoattractant activated G-protein coupled receptors PD-Kinase, responsible for 

generating these phosphorylated signalling products, was originally identified as an activity 
associated with viral oncoproteins and growth fector receptor tyrosine kinases that 
phosphorylates phosfphatidylinositol (PI) and its phosphorylated derivatives at the 3'* 
hydroxyl of the inositol ring (Panayotou et aL, Trends Cell Biol. 2 p.358-60 (1992)). 

20 However, more recent biochemical studies revealed tiia^ class I PD kinases (e.g. class IB 
isojform PI3Ky) are dual-specific kinase enzymes, means they display both: lipid kinase 
(pho^horylation of phospho-inositides) as well as protein kinase activity, shown to be 
capable of phosphorylation of other protein as substrates, including auto-phosphorylation as 
intra-molecular regulatory mechanism. 

25 PD-kinase activation, is therefore believed to be involved in a range of cellular responses 
including cell growtii, differentiation, and ^optosis (Parker et al., Current Biology, 5 
p.577-99 (1995), Yao et al.. Science , 267 pJ2003-05 (1995)). PI3-kmase appears to be 
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involved in a number of aspects of leukocyte activation. A p8S-associated PI3-kinase 
activity has been shown to physically associate with the cytoplasmic domain of €028, 
which is an important costimulatory molecule for die activation of T-cells in response to 
antigen (Pages et al., Nature^ 369 p,327-29 (1994); Rudd, Immunity 4 p.527-34 (1996)). 

5 Activation of T cells tiirough CD28 lowers die treshold fixr activation by antogen and 

increases the magnitude and duration of the prolifemtive response. These eflGects are linked 
to increases in the transcription of a number of genes including interleukin-2 (IL2), an 
important T cell growth fiictor (Fraser et al.. Science^ 251 p.313-16 (1991)). Mutation of 
CD28 such that it can longer interact with PB-kmase leads to a &ilure to initiate IL2 

10 production, suggesting a critical role for PI3-kinase in T cell activation. POKy has been 
identtBed as a mediator of G beta-gamina-Klq>endent regulation of JNK activity^ . 
beta-gamma are siibunits of hetetotrimeric G proteins (/. BioL Chem. 273(5) p.2S0S-8 
(1998). Cellular processes in which PI3Ks play an essential role include siqypression of 
i^K)ptosis, reorganization of tiie actin skeleton, cardiac myocyte growtii, glycogen syntiiase . 

IS stimulation by insulin, TNFocrmediated neutrophil priming and superoxide generation, and 
leukocyte migration and adhesion to endotiielial cells. 

Recentiy, (Immunity 16(3) p.441-Sl (2002)) it has been described that PISKyrelays 
inflammatory signals through various G(i)-coupled receptors and its central to mast cell 
function, stimuli in context of leukocytes, immunology includes cytokines, chemoldnes, 
20 adenosines, antibodies, integrins, aggregation fectors, growth factors, viruses or hormones 
for exainple (J.Cell. ScL 114(Pt 16) p,2903-10 (2001) by Lawlor MA et al., Immunity 16(3) 
p.441 -51 (2002) by Laf&rgue M. et al. and Curr.Opinion CeU BioL 14(2) p.203-13 (2002) 
by Stephens L. et al.). 

Specific inhibitors against individual members of a fimily of enzymes provide invaluable 
25 tools for deciphering functions of each enzyme. Two compounds, LY294002 and 
wortmannin (cf hereinafter), have been widely used as PI3-kinase inhibitors. These 
coinpounds are non-specific PI3K inhibitors, as they do not distinguish among the four 
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members of Class I PI3-kinases. For exaxaple^ fhe IC50 values of wortmamiin against each 
of the various Class I PI3-kiiiases are in fhe range of 1-10 nM Similarly, fhe IC50 values for 
LY294002 against each of these PD-kinases is about 15-20 (Fruman et al.. An. Xev. 
Biochem.^ 67 p.481-S07 (1998)), also S-10 microM on CK2 protein Idnase and some 

5 inhibitory activity on phospholipases. Wortmannin is a fungal metabolite which irreversibly 
inhibits PI3K activity by binding covalentiy to the catalytic domain of this enz3nne. 
Inhibition of PDK activity by wortmannin eliminates fhe subsequent cellular response to 
the eTctracellular fkctor. For example, neutrophils respond to the chemoldne fMEet-Leu-Phe 
(fMLP) by stimulating PI3K and synthesizing PtdLos (3, 4, S)P3. This synthesis correlates 

10 with activation of flie respirators burst involved in neutrophil destmction of invading 
nucroorganisms. Treatmrat of neutrophils with wortmannin prevents tibe fMLP-induced 
respiratory burst response (Thelen et al. PNAS 91 p.4960-64 (1994)). Indeed, these 
e?q[>eriments with wortmannin, as well as other experimental evidence, shows that PDK 
activity m cells of hematopoietic lineage, particularly neutrophils, monocytes, and other 

15 types of leukocytes, is involved in noiany of fhe non-memory immune response associated 
with acute and chronic inflammation. 




LY 294002 



Based on studies using wortmannin, there is evidence that PI3-kinase fimction is also 
20 required for some aspects of leukocyte signaling through O-protein coupled receptors 
(Thelen et al., Proc. Natl Acad. Sci. USA, 91 p.4960-64 (1994)). Morever, it has been 
shown that wortmaxmin and LY294002 block neutrophil migration and superoxide release. 
However, in as much as these compounds do not distinguish among fhe various isof3nns of 
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PI3K, it renudas unclear which particular PI3K isofonn or isofoims axe involved in these 
phenomena. 

C^clooxygenase inhibiting benzofuran derivatives are disclosed by John M. Janusz et al., in 
J.Med.Chem. 1998; Vol 41, No. 18. 

5 ^iimmflry of the invention 

The present inventicm relates to the use of 2-iniino-azolinoiie-vjnyl fused-^benzene 
derivatives of formula (J^: 




A, X, Y, and O of formula (J) are defined in Hie below detailed descrqrtion. The 
10 compounds of formula (T) are useful as medicaments in particular forthe treatment and/or 
imyphylaxis of autoimmune disorders and/or inflammatory diseases, cardiovascular 
diseases, neurodegenerative diseases, bacterial or viral infections, kidney diseases, platelet 
aggregation, cancer, transplantation, graft rejection or lung injuries. According to one 
embodiment of Ihe present invention, the compounds of formula (I) are inhibitors of 
15 phosphato-inositides 3-kinases (PDKs), particularly of Phosphatoinositides 3-Idnases 
gamma (PI3KY). 

Detained description of flie invention: 

The following paragraphs provide definitions of the various chemical moieties that make 
up the compounds according to the invention and are intended to apply uniformly through- 
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out die specification and claims unless an ofherwise expressly set out definition provides a 
broader definition. 

-alkyl" refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term is 
exemplified by groups such as metiiyl, ethyl, n-prqpyl, isqpropyl, n-butyl, isobulyl, tert- 
butyl, n-hej^l and the like. 

^*Azyr refers to an unsaturated aromatic carboQrclic group of fixm 6 to 14 carbon atoms 
having a single ring (e.g., phenyl) or multiple condensed rings (e.g., naphthyl). Preferred 
aryl include phenyl, nq>h1hyl, phenantrenyl and the like. 

^^i-Q-alkyl aryl'' refos to Ci-Ce-alkyl groups having an aiyl scibstituent, including benzyl, 
phraethyl and the like. 

^HeteroaxyP refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fesed-ring 
heteroaromatic group. Particular examples of heteroaromatic groups include optionally 
substituted pyridyl, pyrrolyl, fiiryl, thienyl, imidazolyl, oxazolyl, isoxazolyl, tbiazolyl, 
isothiazolyl, pyrazolyl, 1,2,3-tiiazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadia- 
zolyl, 1,2,5-oxadiazolyl, l,3,4-oxadiazolyl,l,3,4-triazinyl, l,2,3-triazinyl,benzofuryl, [2,3- 
dihydro]benzofuryl, isobenzo&ryl, benzothienyl, benzotriazolyl, isobenzothienyl, indolyl, 
isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[l,2-a]pyridyl, benzothiazolyl, benzoxa- 
zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl, 
pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl, 
tetrazolyl, S,6,7,8-tetrahydroquinolyl, S,6,7,8-tetrahydroisoqu]nolyl, purinyl, pteiidinyl, 
carbazolyl, xanthenyl orbenzoquinolyl. 

^'Ci-C6-alkyl heteroacyl" refers to Ci-C6-alIcyl groups having a heteroaryl substituent, 
including 2-fiirylmefhyl, 2-thienylmetfayl, 2-(lH-indol-3-yl)e1hyl and the like. 
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''d-Q-alkenyl" refers to alkenyl groins preferably having fitnn 2 to 6 carbon atoms and 
having at least 1 or 2 sites of alkenyl unsatination. Preferable alkenyl groups include 
ethenyl (-CHfCHiX ii-2-propenyl (allyl, -CH2CXNCH2) and the like. 

^'Ci'Q-alkenyl aiyr refers to C2-C6-alkenyl groups having an aryl substitueni, including 2- 
5 phenylvinyl and the like. 

^-Q-alkenyl heteroaryF' refers to C2*C6-alkenyl groups having a heteroaiyl substituent, 
including 2-(3-pyridinyl)vinyl and ifae lite. 

^Ci-Ce-alkynyr* xefbrs to alkynyl groups preferably having fixim 2 to 6 carbon atoms and 
having at least 1-2 sites of aUynyl unsaturation, preferred alkynyl groups include ethynyl 
10 (-CeCH), propargyl (-CHaCsCH), and the like. 

^Xjz-Ce'BXkynyl aryl" refers to Cz-Ce-alkynyl groups having an aryl siibstituent, including 
phenylethynyl and the like. 

''C2-C6-a]kynyl heteroaryr refers to C2^C6-alkynyl groups having a heteroaryl substituent; 
including 2-thienylethynyl and the lite. 

IS 't^-Cg-cycloalkyl'* refers to a saturated carboc^clic gjxyup of from 3 to 8 carbon atoms 
having a smgle ring ie.g., cyclohej^l) or multiple cond^ised rings (e.g., norbomyl). 
Preferred cycloalkyl include cyclopentyl, cyclohexyl, norbomyl and the like. 

^"Hetenx^cloalkyr refers to a Ca-Cs-cycloalkyl group accoiding to the definition above, in 
which iq) to 3 carbon atoms are replaced by heteroatoms chosen fiom the group consisting 
20 of O, S, NR, R being defined as hydrogen or methyl. Preferred heterocycloalkyl include 
pyrrolidine, pq>eridine, piperazine, 1-mefhylpiperazine, morpholine, and the like. 

*'Ci-C6*-alkyl qrcloalkyl" refers to Ci-Q-alkyl grovtps having a cycloalkyl substituent, 
including cyclohexylmethyl, cyclqpentylpropyl, and the like. 



10 



'^i-C6-alkyl heterocycloalkyr refers to Ci-Ce-alkyl groups having a heterocycloalkyl 
substituent, including 2-(l-pynolidinyl)et]iyl, 4-moxpholinylmeihyl, (l-methyl-4- 
piperidinyl)mefhyl and the like. 

"Carboxy*' refers to the group -C(0)Oa 

^"Ci-Q-alkyl caiboxy" refers to Ci-C6-a]kyl groups having an carboxy substituent; 
including 2-cafboxyethyl and Ike like. 

"Acyr refers to flie group -C(0)R where R mcludes •XJrQ-aDcyP', "aryr, "Tieteroaryr, 
"Ci-Ce-alkyl aryF or "Ci-Q-alkyl heteroaryh 

"'Ci-Q-alkyl acyl" refers to Ci-Q-alkyl groups having an acyl substitaent, including 2- 
acetylefhyl and fhe like. 

''Aryl acyr refers to aryl groups having an acyl substituent, including 2-acetylph^yl and 
the like. 

*Heteroaryl acyl" refers to hetereoaryl groups having an acyl substituent, including 2- 
acetylpyndyl and the like. 

^C3-C8-0^etero)cycloa]kyl acyl" refers to 3 to 8 memebered cycloalkyl or heterocycloalkyl 
groups having an acyl substituent 

"Acyloxy" refers to Ihe group -OC(0)R where R includes H, "Ci-Ce-aliyP', "C2-C6- 
alfcenyl", "C2-C6-alkynyl", "Ca-Q-cycloalkyr, heterocycloalkyMieterocycloalkyr, "aryr, 
"heteroaiyr, "Ci-C6-alkyl aryl" or "Ci-Q-alkyl heteroaryl", "C^-Ce-alkenyl aiyl", "C2-C6- 
alkenyl heteroaiyr, "Ca-Ce-alkynyl aiyl", "C2-C6-alkynylheteroaryr, "Ci-Cd-alkyl 
cycloalkyl", "Ci-C6-alkyl heterocycloalkyl". 

"Ci-C6-alkyl acyloxy'* refezs to Ci-Q-alkyl groups having an acyloxy substituent, 
including 2-(acetyloxy)ethyl and Ihe like. 
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"Alkoxy** refers to the group -O-R where R includes "Ci-Q-alkyl" or "aiyl" or "hetero- 
aryl" or "Ci-Q-allcyl aryl" or "Ci-Q-aUcyl heteroaiyr. Preferred alkoxy groups inchide by 
way of exanqsle, meduny, eflio?^, pheno)^ and the like. 

*'Ci-C6-a]kyl aJkaxy* refers to Ci-Q-allcyl groins having an aUcoxy substituent, including 
2-edx»^ettQrl and the like. 

"Alkoxycaibonyr refers to the group -C(0)OR where R includes H, *^i-C«-all(yP* or 
**aryr or lieteroaiyl" or ♦'Ci-Ce-alkyl aiyl" or •*Ci-C6-alkyl heteroaryl". 

*'Ci-CValkyl aDcoxycazbonyl** refers to Q-Cs-alkyl groups having an alkoxycarbonyl 
substituen^ hicluding 2-(ben2ylo3^carbcmyl)ethyl and the like. 

"Ammocarbonyr lefero to the groiq» -C(0)NRR* where each R, R' includes independently 
hydrogen or Ci-Ce-alkyl or aiyl or heteroar^ or 'X^i-Cs'Okyl aryl" or **Ci-C6-aikyl hetero- 
aryr. 

'X^i-Cs-alkyl aminocarbonyl** refers to Ci-Cs-all^l groiQ» having an ammocarbonyl 
substiluent, including 2-(dimetibylaminocarbonyl)efliyl and Ifae like. 

**Acylamino'* refers to Has group -NRC(0)R* whem each R, R* is independently hydrogen, 
"Ci-Ce-aBsyr, "C2-C6-alfcenyl", "C2-C6-angmyr, "Ca-Cg-cydoalkyr, "heterocycloaJkyP, 
"aryl", "heteroaryr, «Ci-C«-alkyl aiyr or "Ci-<>alkyl heteroatyl", "Ca-Q-alfcenyl aryP', 
'•Ci-Ce-alkenyl heteroaryl", «C2-C(f-aIkynyl aryl", "Ci-Ce-alkynylheteroatyr, "Ci-Q-alkyl 
cycloalliyr, "Ci-Q-aDcyl heterocycloalkyl**. 

"Ci-C6-a]kyl acylamino" refers to Ci-Q-alkyI groiq>s having an acylamino substituen^ 
including 2-(pn}pionylanjno)ethyl and the like. 

"Ureido" refers to the group -NRC(0)NR'R" where each R, R% R" is independently 
hydrogen, "Ci-CVj-alkyr, "Ci-Q-alfcenyr, "Ca-CValkynyF, "Ca-Cg-cycloalkyr, 
••heterocycloalkyl", "aryl", "heteroaryl", "Ci-Q-alkyl aiyl" or "Ci-Q-alkyl heteroaryl". 
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•H::2-C6-alkenyl aiyr, ♦•Ci-Ce-alkenyl heteroaryl", "Ci-Ce-alkynyl aryl", •^Ci-Q- 
alkynylheteroaryr, "Ci-Q-alkyl cycloalkyr, **Ci-C6-alkyl heterocycloalkyr, and where R* 
and R", togefher witii fhe nitrogen atom to which they are attached, can optionally form a 
3-8-membered heterocycloalkyl ring. 

'"Ci-Q-alkyl ureido'* refers to Ci-Ce-alkyl groups having an ureido suhstituent, including 2- 
(iV-methyIureido)ethyl and the like. 

'^Carbamate" refers to the group -MRC(OpR' where each R, R' is independently 
hydrogen, "Ci.C6-alkyl", **C2-C6-alkenyl", "Ci-Ce-alkynyr, "Ca-Cg-cycloalkyr, 
••heterocycloalkyl", "aryl", "heteroaryl", "Ci-Ce-alkyl aryl" or "Ci-Ce-alkyl heteroaiyl", 
•HUa-Q-alkenyl aryl", "Ca-Q-alkenyl heteroaryl", "Cz-Ce-alkynyl aryl", "Ci-Q- 
alkynylheteroaryl" "Ci-Ce-alkyl cycloalkyr, "Ci-Q-alkyl heteiocycloalkyr. 

"Amino" refers to the group -NRR' where each RJl* is independently hydrogen or "Ci-Ce- 
alkyl" or "aryl" or ••heteroaiyl" or ••Ci-C6-alkyl aryl" or ••Ci-Q-alkyl heteroaryl", or 
••(^cloalkyl", or ••heterocycloalkyl", and where R and R% together wilh the nitrogen atom to 
which th^ are attached, can optionally form a 3-8-membered heterocycloalkyl ring. 

••Ci-Q-alkyl amino" refers to Ci-Cs-alkyl groups having an amino substituenl^ including 2- 
(l-pyrrolidinyl)ethyl and the like. 

••Ammonium" refers to a positively charged group -N*RR'R", where each R,R'JEl" is 
independently ••Ci-Ce-alkyl" or ••Ci-Q-alkyl aryl" or "Ci-Ce-alkyl heteroaryl", or 
••cycloalkyl", or "heterocycloalkyl", and where R and R', together wilh the nitrogen atom to 
which Ihey are attached, can optionally form a 3-8-membered heterocycloalkyl ring. 

"Ci-C6-aIkyl anamonium" refers to Ci-C6-alkyl groups having an ammonium substituent, 
including 2-(l-pyrrolidinyl)ethyl and the like. 



••Halogen" refers to fluoro, cUoro, bromo and iodo atoms. 
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''SuUbnyloxy" refers to a group -OSO2-B. wherein R is selected from H, "Ci-Q-alkyr, 
*'Ci-CVa]kyr substituted wifh halogens, e.g.» an -OSO2-CF3 group, **C2-C6-a]keoyr, **C2- 
Q-alkynyr, •X^a-Cg-cydoalkyr, •Twterocycloalkjrr, **aiyr, **heteroaiyr, "Ci-Cg-alkyl 
axyr or **Ci-C(-alkyl heteroaxyr, 'H^-Q-alkenyl aiyr, *X^-C6-a]kenyl heteioaryr, *x:2- 
Q-alkynyl aryl**, "C^-Q-alkynylheteroatyr, 'X^i-Ce-all^l cycloalkyr, "Ci-d-BSkyl 
heterocycloaQ^r*. 

''Ci-Cfi-alkyl sulfonyloj^ refers to Ci-Cs-alkyl groups having a sulfonyloxy siibstituen^ 
including 2-(mefhylsulfin^loxy)eihyl and tbe like. 

"Sulfonyr refers to group "-SO2-R" wherein R is selected from H, "aryr, **heteroaxyr, 
*X:i-C6-aIkyr, **Ci-C$-a]]grr substituted with halogens^ e.g., an-S02-CP3 group, ti^-Q- 
alkenyr, "CarCe-aSkyayr, 'X^a-Cs-cycloalkyl'*, *lieterocycloalkyr, "aiyF, *lieteroaxyr, 
*t:i-C6-alkyl aryr or "Ci-Cs-aOyl heteroaxyr, **C2-C6-a]kei^l aiyF, **C;2-C6-a]kenyl 
heteroaryr, "C2-C6-aIkynyl aiyl", "CT-Q-alkynylheteroaryr, *^i-C6-a]kyl cycloalkyr, 
*'Ci-C6-alkyl hetenx^cloall^r. 

*'Ci-C6-a]kyl sulfboyl** refers to Ci-Cs-alkyl groiqts having a sulfruxyl substituen^ including I 
2-(niethylsutfimyl)elibyl and the like. 

"Sulfinyr refers to a gtoiq) "-S(0)-R" wherem R is selected from H, "Ci-Q-alkyl", "Ci- 
Ce-alltyr substituted with halogens. e.g., a-SO-CFs group, *X:<2-C6-a]kenyr, "C2-C6- 
alkynyr, '^Ca-Q-cycloalkyr, "heterocycloaDcyr, "aryr, •'heteroaiyr, ^XJi-Q-alkyl aryr 
or *'Ci-C6-alliyl heteroaiyr, "Ca-Q-alkenyl aryl**, "Cz-Q-aBoeiiyl hetetoatyr, "Q-Cs- 
alkynyl aryl", **C2-C6-alkynylheteroaryr, "Ci-Ce-aUgrl cycloalkyl", "Ci-Cg-alkyl 
heteto^loalliyr'. 

"Ci<:6-a]kyl sulfinyl*' refers to Ci-Cs-alkyl gfovpa having a sulfinyl substHuent, including 
2-(meihylsulfQayl)efhyl and fhe like. 
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"Sulfenyr refers to groups -S-R where R includes H, "Ci-Ce-alkyr, "Ci-C«-alkyr 
substituted with halogens, e.g., a -SO-CF3 group, *'C2-C6-a]kenyr, *'C2-C6-alkynyr, 
Cg-cycloalkyl", "heterocycloalkyr, "aryl", 'Tieteroaiyr, "Ci-Q-alkyl aryr or "Ci-Cs-alkyl 
heteroaryr, "Ca-Qj-alkenyl aryr, "Ci-Q-alkenyl heteroaryr, •'Ci-Q-alkynyl aryl", •*C2- 
Cc-alkynylheteroaiyr, "Ci-Ce-alkyl <^loaIkyr, **C\-Ci-9Sky\ heterocycloaHcyr. Pxefened 
sulfimyl groups include metibylsulftiiyl, eflQrlsulfimyl, and the like. 

*'Ci-C6-a]kyl sulftnyr xeSsts to Ci-Cs-all^l gtou|)s having a sulfimyl substituen^ including 
2-(ethylsulfimyl)ethyl and the like. 

^'Sulfonylamino" refers to a groiq> -NRSO2-R' where each R, R' includes independent!^ 
hydrogen, "Ci-Q-alkyr, "C2-Q-alkenyl", "Ca-Ce-alkynyr, "Ca-Cg-cycloalkyr, 
'•heteroqydoalkyr, "aryl", ^lieteroaiyr, **Ci-C6-alkyl aryl" or "Ci-Cfi-alkyI heteroaryl", 
*'C2-C6-a]lcenyl axyF, ''Qt-Ce-alkenyl heteroaryr, **C2-C6-alkynyl aryl", **C2rCe- 
alkynylheteroaryr, "Ci-Q-alkyl cydoalkyl", *'Ci-C$-a]kyl heterocycloalkyr. 

*'Ci-C6-alkyl sulfonylamino" refers to Ci-Q-alkyl groups having a sulfenylamino 
stibstituent, including 2-(efliylsulfenylaniino)etfayl and the like. 

"Aminosulfonyl" refers to a groi^ -SO2-NRR' where each R, R' includes independently 
hydrogen, "Ci-Q-alkyl", "Ca-Q-alkenyl", "C2-C6-alkynyr, "Ca-Cs-cycloalkyr, 
**heteiocycloalkyr, "aryl", "heteroaryl", "Ci-Ce-allcyl aryl" or "Ci-Q-alkyl heteroaryl", 
"C2-C6-alkenyl aryl", "C2-C6-alkenyl heteroaryl", "C2-C6-alkynyl aryl", "Cj-Q- 
alkynylheteroaryr, "Ci-Q-alkyl cycloalkyl", "Ci-Ctf-alkyl heterot^cloalkyl". 

"Ci-Q-alkyl aminosulfonyl" refers to Ci-Q-alkyl groups having an aminosulfenyl 
substituenl^ including 2-(cyclohe}QrlaminosulfQnyl)efhyl and the lils». 

"Substituted or unsubstituted": Unless otherwise constrained by the definition of the indi- 
vidual substituent, the above set out groups, like "alkyl", "alkenyl", "alkynyl", "aryl" and 
*lieteroaryl" eto. groups can optionally be substituted witii from 1 to 5 substituents selected 
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from the group consisting of "Ci-C6-alkyl", "Ci-Ce-alkenyl", "C2-C6-alkynyr, 
"cycloalkyr, ••heterocycloalkyr, "Ci-Q-alkyl aiyl", "Ci-Q-alkyl heteroaiyr, "C1.C6- 
alkyl cycloalkyr, ''Ci-Q-alkyl heterocycloalkyl^ ''amino^ ''amm0miim'\ '*BcyV\ 
"acyloxy**, ''acylanoJno^ ""aminocaibonyr, "'alkoxycaibonyr, **ureido-, **aiyr, 

5 "caibamate^ *Tieteroaiyl", "sulfinyr, "sul&nyr, "alkoxy^, "sulfenyr, "halogen^ 

^'caxbaxy**, trihalomefhyl, cyano, hydroxy, meicapto, nitre, and the like. Alternatively said 
substitution could also comprise situations where neis^bouring siibstituents have 
undergone ring closure, notably when vicinal functional substituents are involved, thus 
forming, e.g.^ lactams, lactons, cyclic anhydrides, but also acetals, thioacetals, aminals 

10 fomiedby ring closure for instance in an effort to obtain aprotective group. 

^Thacmaceutically acceptable cationic salts or complexes" is intended to define such salts 
as the alkali metal salts, (e.g. sodium and potassium), alkaline eartii metal salts (e.g. 
calcium or magnesium), aluminium salte, ammonium salts and salts with organic amines 
such as with mediylamine, dimetiiylamine, trimethylamine, ethylamine, triethylamine, 

15 morpholine, N-Me-D-glucamine, N,N'-bis(phenyhnetiiyl)-l ,2-ethanediamine, 
ethanolamine, diethanolamine, ethylenediamine, N-methyhnorpholine, piperidine, 
benzatibine (N,N'-dibenzylethylenediamine), choline, ethylene«diamine, meglumine ^Nf- 
mefhylghicamine), beneihanmie (N-ben:^lphenethylamine), diethylamine, pipemzine, 
thromethamine (2-amino-2-hydro3^methyl-l,3-propanediol), procaine as well as amines of 

20 formula -NR,R' Jl" wherem R, R', R" is mdependently hydrogen, alkyl or benzyl. 
Especially pr e ferred salts are sodium and potassium salts. 

*Thaimaceulically acceptable salts or complexes" refers to salts or complex^ of the below- 
identified compounds of formula (I) that retain the desired biological activity. Exanqples of 
such salts include, but are not restricted to acid addition salts formed witii inorganic acids 
25 (e.g., hydrochloric acid, hydrofaromic acid, sulfuric acid, phosphoric add, nitric add, and 
the like), and salts formed with organic acids such as acetic acid, oxalic acid, tartaric add, 
succinic add, malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic acid, tannic acid. 
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pamoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid, naphthalene 
disulfonic acid, and poly-galacturonic acid Said compounds can also be administered as 
pharmaceutically acceptable quaternary salts known by a person skilled in the art, which 
specifically include the quartemaiy ammonium salt of the formula -NR,R%R" Z", wherein 

5 R, R', R'* is independentiiy hydrogen, alkyl, or benzyl, Ci-Q-all^l, Ci-Q-alkenyl, C^-Q* 
alkynyl, Ci-Q-alkyl aryl, Ci-C^-BSkyl heteroaiyl, qycloalkyl, heterocycloalkyl, and Z is a 
counteiion, including chloride, bronude, iodide, -O-alkyl, toluenesulfonate, 
methylsulfonate, sulfonate, phosphate, or caibos^late (such as benzoate, succinate, acetate, 
glycolate, maleate, malate, fumaiate, citrate, tartrate, ascorbate, cinnamoate, mandeloate, 

10 and diphenylacetate). 

'Tharmaceuticany active derivative" refers to any compound that upon administration to 
the recipient, is oqpable of providing directly or indirectly, the activity disclosed hraein. 

'^Enantiomeric excess'* (ee) refers to the products that are obtained by an asymmetric syn- 
thesis, i.e. a synthesis involving nonrracemic starting materials and/or reagents or a syn- 
IS thesis comprising at least one enantioselective step, whereby a surplus of one enantiomer in 
&e order of at least about 52% ee is yielded. 

It has now been found that compoimds of tibe present invention are modulators of the 
Fhosphatoinositides 3-ldnases (PBKs), particularly of Phosphatoinositides 3-kmase y 
(PISKy). When the phosphatoinositides 3-Idnase (PI3K) enzyme is inhibited by the 

20 compounds of the present invention, PI3K is imable to exert its enzymatic, biological 
and/or pharmacological effects. The compounds of the present invention are therefore 
useful in the treatment and prevention of autoimmune disorders and/or inflammatory 
diseases, cardiovascular diseases, neurodegenerative diseases, bacterial or viral infections, 
kidney diseases, platelet aggregation, cancer, transplantation, graft rejection or lung 

25 injuries. 
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General fbnnula (I) according to the present invention also comprises its tautomers, its 
g^metrical isomers, its optically active forms as enantiomers, diastereomers and its 
racemate fbrms, as well as pharmaceutically acceptable salts thereof. Preferred 
pharmaceutically acceptable salts of the formula (I) are acid addition salts formed with 
pharmaceutically acceptable adds like hydrochloride, hydrobromide, sul&te or bisulfkte, 
phosphate or hydrogen phosphate, acetate, benzoate, succinate, fumarate, maleate, lactate, 
citrate, tartrate, gluconate, metbanesulfonate, benzenesulfonate, and /?ani-toluenesulfonate 
salts. 

A first aspect of the present invention consists in novel cmnpounds of formula (1) : 




(I) 



A is an unsubstituted or substituted 5-8 membered heterocyclic group or an unsubstituted or ; 
substituted caibocyclic groiqp. Prefoably, A is a heterocyclic moiety. 

Said carbocyclic group may be fused with an unsubstituted or substituted aryl, an 
unsubstituted or substituted heteroaryl, an unsubstituted or substituted cycloalkyl or an 
IS unsubstituted or substituted heterocycloalkyl. 

Such heterocyclic or carbocyclic groups comprise aryl, heteroaryl, cycloalkyl and 
heterocycloalkyl, including phenyl, phenantrenyl, cyclopentyl, cyclohei^l, norbomyl, 
pyrrolidine, piperidine, piperazine, l-methylpq)erazine, morpholine, pyrrolyl, foranyl, 
thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 
20 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, l,2,S-oxadiazolyl, 1,3,4- 
oxadiazolyl,l,3,4-tdazinyl, l,2,3-triazixq^l,benzofiiryl, [2,3-dihydro]benzoforyl, 
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isobenzoluiyl, benzotiiienyl, benzotriazolyl, isobenzothienyl, indolyl, isoindolyl, 3H- 
indolyl, benzimidazolyl, iimdazo[l,2-a]pyridyl, benzofhiazolyl, benzoxazolyl, qumolizinyl, 
quinazolinyl, pfhalazinyl, quinoxalinyl, cixmolinyl, napfhyridinyl, pyrido[3,4-b]pyridyl, 
pyrido[3,2.b]pyridyl, pyrido[4,3-b]pyridyl, qpiinolyl, isoquinolyl, tetiazolyl, 5,6,7,8- 
5 tettahydfoquinolyl, 5,6,7,8-tetrahydn>isoquino]yl, purinyl, pteridinyl, caxbazolyl, xanfhenyl 
orbenzoquinolyl 

Furflier examplaxy heterocyclic or carbocyclic groups A include unsubstituted or 
substituted dioxolenyl, unsubstituted or substituted dioxinyl, unsubstituted or substituted 
dihydrofuranyl, unsubstituted or substituted (dihydro) fuianyl, unsubstituted or substituted 

10 (dihydn>)oxa2dnyl, unsubstituted or substituted oxazinoyl, unsubstituted or substituted 
pyridinyl, unsubstituted or substituted isooxazolyl, unsubstituted or substituted oxazolyl 
unsubstituted or substituted (dihydro)naptiialenyl, unsubstituted or substituted pyrimidinyl, 
unsubstituted or substituted triazolyl, unsubstituted or substituted imidazolyl, unsubstituted 
or substituted pyrazinyl, unsubstituted or substituted thiazolyl, unsubstituted or substituted 

15 thiadiazolyl, unsubstituted or substituted oxadiazolyl. 

In one embodiment of tiie present invention A is a dioxolrayl or a pyridinyl moiety. 

X is S, O or -NS?, preferably S. is selected from tiie group coinprising or consisting of 
HorCi-C6-alkyL 

Y is S or O, preferably O. 

20 is selected from the group con^rising or consisting of H, CN, carboxy, acyl, Ci-Q- 

alkoxy, halogen, hydroxy, acyloxy, an unsubstituted or substituted Ci-Ce-alkyl carboxy, an 
imsubstituted or substituted Ci-C6-alkyl acyloxy, an unsubstituted or substituted Ci-Q- 
alkyl alkoxy, alkoxycarbonyl, an unsubstituted or substituted Ci-Q-alkyl alkoTQrcarbonyl, 
aminocarbonyl, an unsubstituted or substituted Ci-C6-alkyl aminocarbonyl, acylamino, an 

25 unsubstituted or substituted Ci-C6-aIkyl acylamino, urddo, an unsubstituted or substituted 
Ci-C6-a]kyl ureido, amino, an unsubstituted or substituted CrCe-alkyl amino, ammonium. 
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sulfonyloxy, an unsubstitutied or substituted Ci-Ce-alkyl sulfonyloxy, sulfonyl, an 
unsubstituted or substituted Ci-Q-alkyl sulfonyl, sulfinyl, an unsubstituted or substituted 
Ci-Q-alkyl sulfinyl, sulfanyl, an unsubstituted or substituted CrCe-alkyl sul&nyl, 
sulfonylamino, an unsubstituted or substituted Ci-<36-alkyl sulfbnylamino or carbamate. 
5 PtefeiablyR^isH. 

is selected fiom the group comprising or consisting of H, halogen, acyl, amino, an 
unsubstituted or substituted Q-Ce-all^l, an unsubstituted or substituted Ci-Q-aBoenyl, an 
unsubstituted or substituted C2-C6-a]li7nyl, an unsubstituted or substituted Ci-C6*alkyl 
carboxy, an unsubstituted or substituted Ci-CValkyI acyl, an unsubstituted or substituted 

10 Ci-Ce-alltyl alko^^caibonyl, an unsubstituted or substituted Ci-Ce-alliyl aminocarbonyl, an 
unsubstituted or substituted Ci-CValkyl acyloxy, an unsubstituted or substituted Ci-CV 
alkyl acylamino, an unsubstituted or substituted Ci-Ce-alkyl ureido, an unsubstituted or 
substituted Ci-Cs-alkyl carbamate, an imsubstituted or substituted Ci-C6-a]kyl amino, an 
unsubstituted or substituted Ci-C6-a]kyl alkoxy, an unsubstituted or substituted Ci-Q-alkyl 

15 sul&nyl, an unsubstituted or substituted Ci-Ce-alkyl sulfinyl, an unsubstituted or 
substituted Ci-Ce-alkyl sulfonyl, an unsubstituted or substituted Ci-Ce-alkyl 
sulfonylaminoaiyl, aiyl, heteroaiyl, an unsubstituted or substituted Ca-Q-cycloalkyl or 
heterocycloalkyl, an unsubstituted or substituted Q-CValkyl aiyl, an unsubstituted or 
substituted Ci-Cfi-alkyl heteroaiyl, an unsubstituted or substituted C2-C6-a]kenyl-aryl or - 

20 heteroaiy], an unsubstituted or substituted C2-C6-aIkynyl acyl or ^heteroaiyl, carboxy, 
cyano, hydio^, Ci-C6-alkoxy, nitro, acylamino, ureido, sulfonylamino, sul&nyl, or 
sulfonyl. Preferably is H. 

In a specific embodiment, R^ and R^ are bolb H. 

G is a substituted or unsubstituted Ci-C6-alkyl, substituted or unsubstituted C2-C6-a]kyenyl, 
25 substituted or unsubstituted Cz-Q-alkynyl, substituted or unsubstituted heteroaryl, an 
unsubstituted or substituted Ci-Ce-alkyl aiyl, an unsubstituted or substituted Q-Q-alkyl 
heteroaiyl, an unsubstituted or substituted C2-C6-a]k^yl-aiyl or -heteroaiyl, an 
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uDsubstituted or substituted C^-Ce-alkynyl aryl or -heteroaryl, substituted or unsubstituted 
Ci-C6-a]koxy, cymo^ substituted or unsubstituted d-Ca-acyl or G is a sulfonyl moiet/. 

In particular, G is selected from the group con^rising or consisting of a sulfonyl nioiety, a 
cymo or an substituted or unsubstituted Ci-Ce-alkoxy. 

5 In a chemical libraiy 4 compounds of formula Q) are disclosed : 



In one embodiment of the present invention G is a sulfonyl moiety of the formula -SOa-R^ 
10 whereby R'^ is selected fiom the groiqp comprising or consisting of of unsubstituted or 
substituted Ci-Ce-alkyl, unsubstituted or substituted C^^-Q-alkenyl, unsubstituted or 
substituted C2-C6-alkynyl, unsubstituted or substituted Ci-C6-allyl carboxy, an 
unsubstituted or substituted Ci-Ce-alkyl acyl, an unsubstituted or substituted Ci-C6-aIkyl 
alkoxycarbonyl, an unsubstituted or substituted Ci-Q-alkyl aminocarbonyl, an 
15 unsubstituted or substituted Ci-Cs-alkyl acyloxy, an unsubstituted or substituted Ci-C6- 
alkyl acylamino, an unsubstituted or substituted Ci-C6-aIkyl ureido, an unsubstituted or 
substituted Ci-Q-alkyl carbamate, an unsubstituted or substituted Ci-Q-alkyl amino, an 
unsubstituted or substituted Ci-Q-alkyl alkoxy, an unsubstituted or substituted Ci-Q-alkyl 





The compounds are tautomers of finmula (!)• No biological activity is disclosed for said 4 
compounds. 
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sulfanyl, an imsubstituted or substituted Ci-Q-alkyl sulfinyl, an unsubstituted or 
substituted Ci-Ce-alkyl sulfbnyl, an unsubstituted or substituted Ci-Q-alkyl 
sulfonylaminoaiyl, axyl, heteroaryl, an unsubstituted or substituted Q-Cs-cycloalkyl or 
heteroc^cloalkyU an unsubstituted or substituted C\<k-B]!kyl aiyl, an unsubstituted or 
5 substituted Ci-CValkyl heteroaiyl^ an unsubstituted or substituted C2-C6-a]kenyl-aryl or * 
heteroaryl, an unsubstituted or substituted Ci-Q-alkynyl aiyl or -heteroaiyl, caiboxy, 
hydroxy, Ci-C6*a]lcoxy, acylanuno, sulfonylamino. 

In one embodiment of tibte present invmtion R!^ is an unsubstituted or substituted aiyl, an 
unsubstituted or substituted heteroaryl, an unsubstituted or substituted C1-C3 alkyL 

10 In a specific embodiment, X is S, Y is O, and are H, A is a dioxolenyl or a pyridinyl 
moiety. 

The compounds according to formula (I) axe suitable fen: the modulation, notably the 
inhibition of the activity of phosphatoinositides 3-ldnases (PI3K), particularly 
phosphatoinositides 3-kinase (PBKy). It is therefore believed that the compounds of the 
15 present invention are also particularly usefid fbr tiie treatment and/or prevention of 

discnders which are mediated by PI3Ks, particularly PDKy. Said treatment involves Ifae 
modulation — notably the inhibition or the down regulation — of the phosphatoinositides 3- 
Idnases. 

The ccnnpounds of tiie present invention may be obtained as E/Z isomer mixture or as 
20 essentially pure E-isomers or Z isomers. The E/Z isomerism preferably refers to tibe vinyl 
moiely linking the phenyl with Ifae azolidinone moiely. In a specific ^bodiment, the 
compounds of formula Q) ate Z-isomers. 
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CoQipoimds of fhe present invention include in particular tiiose of tiie group consisting of^ 



Example Name 

1 N*(S-Benzo[l,3]dioxol-5-ylmedi/lene-4-oxo-tiuazoUdin-2-^^ 
chloro-benzenesulfonamide 

2 Etiianesulfonic acid (S4>enzo[13]dioxol-S-ylmetiiylene-4-oxo<*tiuazolidin-*2- 
ylidene)-amide 

3 N-(5-Benzo[l ,3]dioxol-5-ylmettiylene-4-oxo-tiuazolidin-2-ylidene)-3- 
chloro-benzenesulfonamide 

4 5-Oiloro-l,3-dime1]iyl-lH-pyiazole-4-sulfonic acid (5-benzo[l93]dioxol-S- 
ylmefliylene-4-oxo-tiuazolid]n-2-ylidene)-amid6 

5 3-(5-Benzo[l,3]dioxol-S-ylmetiiylene-4-c«:o-ti)iazolidin-2- 
yUdenesulfiEumoyl)-tiuophene-2-<»abo3^ add metiiyl ester 

5 Preparation of 6-C!hloro-pyridine-3-sulfonic acid (S-benzo[l,3]dioxol-S- 
ylmefliylene-4-oxo-tiuazolidin-2-ylidene)-amide 

7 Quinoline-8-sulfonic acid (5-benzo[l ,3]dioxol-5-ylmetiiylene-4-oxo- 
tiiiazolidin-2-ylidene)-amide 

g N-(5-Benzo[l ,3]dioxol-5-ylmefliylene-4-oxo-tiiiazolidin-2-ylidene)- 
benzenesulfonamide 

9 N-(5-Benzo[l ,3]dioxol-5-ylmelhylene-4-oxo-tiiiazolidin-2-ylidene)-4- 
methyl-benzenesulfonamide 

10 N-(5-Benzo[l ,3]dioxol-5-ylmelhylene-4-oxo-tiuazolidin-2-ylidene)- 
metiianesulfonamide 

1 1 N-[5-(2^-Difluoro-benzo[l,3]dioxol-5-ylmefliylene)-4-oxo-tiiiazolidm-^^ 
ylidene]-benzenesulfonamide 

12 N-[5-(2,2-Difluoro-benzo[l ,3]dioxol-5-ylmetiiylene)-4-oxo-fliiazoU 
y]idene]-4-metiiyl-benzenesulfonamide 

1 3 N-[5-(2,2-Difluoro-benzo[l 3]dioxol-5-ylmefliylene)-4-oxo-tiuazolidin-^^ 
yUdene]-metiianesulfonaimde 
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14 Bipbenyl-2-9ulfQmc acid (S-beiizo[l93]dioxol-S-y]mefhyleii0-4-oxo- 
thiazolidm-2-y]idene)-aitiide 

Xs Pyridine-3-sulfonic acid (S-benzo[13]dioxol-S-ylmetibiylene-4^ 
tibiazolidin-2-y]ideiie)-amide 

15 3-(4-Qxo-S-qu]no]in-6-y]inelbylene-1fa^^ 
fhiophene-2-caiboxylic acid methyl ester 

17 2-CUQro-N-(4K>xo-5--qu]noIin*6-y^ 
benzenesulfbnamide 

18 3<5-Benzo[l,3]dioxol-S-ylmetfaylene-4K>xo-lMazolid]ii- 
yUdenesu]fainoyl)-fhiopbene-2-carboxylic acid 

^9 S-Be]izo[l,3]dioxol-S-ylme&ylene-4K>xo-thiazoUd]n-2*y^ 

20 S-Beiizo[13]dioxol-5'*ylmefhylene-1biazolidine-2,4-dioiie 2-(0-methyl- 
oxime) 

21 Preparation of 4-Qxo-5-quinoxa]]n-6-y]methyleiie-tiuazoIidi]i-2-ylidene- 
cyanamide 

22 S-Benzo[l,3]dioxol-S-ylmethylene-2-ben2yl]mi^ 

23 2-Benzylimi]]o-S-qui]u>lin-6-ylmethylCT^ 

24 2-Pr(q[yyl]tn]no-S-qi]]nolin-6-ylm^ 

2^ 5-BeBzo[l ,3]dioxol-S-ylmethylene-2-piopylitxuno-thiazoU 

26 S-(4-IMmethylam]no-qui]iazolin-6<-ylme1^ 
one 

The compounds of the present invration are use&l as medicaments. They may be used for 
the preparation of a medicament for the prophylaxis and/or treatment of autoiromune 
disorders and/or inflammatory diseases, cardiovascular diseases, neurodegenerative 
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diseases, bacterial or viral infections, kidney diseases, platelet aggregation, cancer, 
transplantation, graft rejection or lung injuries. 

In one embodiment, the compounds of formula (I) are useful for Hie treatment and/or 
prophylaxis of autoimmune diseases or inflammatory diseases such as multiple sclerosis, 
5 psoriasis, rheumatoid arthritis, systemic lupus erythematosis, inflanoonatory bowel disease, 
lung inflammation, thrombosis or brain infection/inflammation such as meningitis or 
encephalitis. 

In another embodiment, the compounds of formula (I) are useful for the treatment and/or 
prophylaxis of neurodegenerative diseases including multiple sclerosis, Alzhdmer's 
10 disease, Huntington's disease, CNS trauma, stroke or ischemic conditions. 

In still a further embodiment according to the invention, the compounds of formula (I) are 
useftil for the treatment and/or prophylaxis of cardiovascular diseases such as athero- 
sclerosis, heart hypertrophy, cardiac myocyte dysftmction, elevated blood pressure or 
vasoconstriction. 

15 In still another embodiment according to the invention, the compounds of formula (I) are 
useful for the treatment and/or prophylaxis of chronic obstractive pulmonary disease, 
an^hylactic shock fibrosis, psoriasis, allergic diseases, asthma, stroke or ischemic 
conditions, ischemia-reperfusion, platelets aggregation/activation, skeletal muscle 
atrophy/hypotrophy, leukocyte recruitment in cancer tissue, angiogenesis, invasion 

20 metastisis, in particular melanoma, Karposi's sarcoma, acute and chronic bacterial and viral 
infections, sepsis, transplantation, gmft rejection, glomerulo sclerosis, glommulo nephritis, 
progressive renal fibrosis, endothelial and epithelial injuries in the lung or in general hmg 
airways inflammation. 

Still a further object of the present invention is a process for preparing 2-imino-azolinone- 
25 vinyl fiised-benzrae derivatives according to formula (J). 
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The 2-iinino-azolmQne-viiiyl fused-benzene derivatives exemplified in this invention may 
be prepared from readily available starting materials using the following general methods 
and procedures. It will be aiqpieciated that where typical or preferred experimental 
conditions (ie. reaction temperatures, time, moles of reag^ts, solvents etc.) are given, 
5 other experimental conditions can also be used unless otherwise stated Optimum reaction 
conditions may vary with the particular reactants or solvents used, but such conditions can 
be determined by the person skilled in the art, using routine optimisation procedures. 

Methods of preparing the compounds w ithin fem aula fP. 

Generally, the 2-imino-azolinone-vinyl fused-benzene derivatives according to the general 
10 formula (I) could be obtained by several synthetic approaches, using both solution-phase 
and solid-phase chemistry protocols (Brummond etal., /.O.C., 64, 1723-1726 (1999)), 
either by convential methods or by microwave-assisted techniques (see schemes 1, 2 and 
3). In a first step, approximately equimolar amounts of the reactant PI and reagent P2 (2- 
amino-4,S-dilQrdro-l ,3-thiazol-4-one, 2-Imino-tfaiazolidine-4-thione, 2-Imino-oxazolidin-4- 
15 one, 2-]mino-oxazolidine-4-tiuone, 2-Imino- 1 -alkyl-imidazolidin-4-one or 2-Imino-l-alkyl- . 
imidazolidine-4-thione) or reagent P3 (OxazolidiDe-2,4-dithione, 2-Thioxo-oxazolidin-4- 
one, 1 - Alkyl-2-thioxo-iimda2olidin-4-one, 1 -Alkyl-imidazolidine-2,4-dithione, 
Thiazolidine-2,4-dithione or rhodanin) are heated in tiie presence of a mild base to provide 
the corresponding olefin of formula (Ea) or (lb) respectively. 

20 2-iimno-azolinone-vinyl fused-benzene derivatives can be obtained by reacting 
intermediate (la) with sulfonylhalides or acylhalides (L-G, Deleaving group) in the 
presence of a scavenger base affording compounds of formula (I) 
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la case G is allcyl or aiyl, ibe 2-imino-azoliiione-vii^l fttsed-benzene derivatives of finmula 
can be accessed through the reaction of intennediate (lb) witii tiie cotresponding amines, 
as set out in Scheme 2. 




0) 
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While fhe fiist step leading to intermediates (la) and (lb) may be carried out in the absence 
of a solvent at a te mp erature, which is sufficiently high to cause at least partial melting of 
the reaction mixture, it is preferably carried out in tiie presence of areaction inert solvent 
A preferred such teniperature is in the rang? of fiom lOO^C to 2S0^C, and especially 

S preferred is a temperature of from 120^C to 200*^6. Examples of such solvents for the 

above reacticm include solvents like dimethoxymetfaane, xylene, toluene, o-dichlorobenzene 
eto. Examples of suitable mild bases for flie above reaction are alkali metal and alkaline 
earth salts of week acids such as the (Ci-Ci2)-alkyl caiboxylic acids and benzoic acid, alkali 
metal and alkaline earth carbonates and bicarbonates such as calcium carbonate, 

10 magnesium carbonate, potassimn bicarbonate and secondary amines such as piperidine, 
morpholine as well as tertiary amines such as pyridine, triethylamine, diisopropylethyl- 
amine, N-methylmorpholine, N-Ethylpiperidine, N-Methylpiperi^ 
Ecfpedally preferred mild bases are sodium acetate or piperidine for reasons of economy 
and efficiency. 

15 In a typical such reaction (Tietze etal., in *The Knoevenagel reaction", p341 ff., Pergamon . 
Press, Oxford 1991, Eds.: Trost B.M., Fleming 1.) the aldehyde starting material PI and the . 
corresponding heterocycle P2 (2-amino-4,S-dihydro-l,3-thiazol-4-one, 2-Imino- 
thiazoIidine-4-thione, 2-Imino-oxazolidin-4-one, 2-Imino-oxazolidine-4-thione, 2-Imino-l- 
alkyl-imidazolidin-4-one or 2-&nino-l-alkyl-imidazolidine-4-thione) or heterocycle P3 

20 (Qxazolidine-2,4<litfaione, 2-Thioxo-oxazolidin-4-one, l-AIIyl-2-thioxo-imidazolidin-4- 
one, l-Al]Qrl-imidazolidine-2,4-dithi(me, Thiazolidine-2,4-dithione or rhodanin) are 
combined in ^^proximately equimolar amounts with 0.5 to one equivalent of piperidine in 
dimethoxymethane or similar solvent and heated between 120 and 200^C at which the 
reaction is substantially con^lete in fiom 15 minutes to 3 hours. The desired olefins of 

25 formula (la) or (lb) respectively are then isolated by filtration, in case fliey precipitated out 
of the reaction mixture upon cooling, or fer example, by mixing with water and subsequent 
filtration, to obtain the erode products, which are purified, if desued, e.g. by crystallization 
or by standard chromatographic methods. 
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Alternatively olefins of fomula (la) or (lb) respectively may be obtained typically by 
mixing equimolar amounts of P2 (2-amino-4,S-diliydro-l,3-tfaiazol-4-one, 2<»Imino* 
tfaiazolidine-4-ihione, 2-imino-oxazolidin-4*one, 2-Iimno-oxazolid]ne<4-fhioney 2-liDmo*l- 
alkyl-imidazolidin-4-one or 2-]mino-l-a]kyl-]midazoUdine-4-fhione) or heterocycle P3 
5 respectively (Oxazolid!ne-2,4-dithione, 2-Thioxo-oxazolid]n-4-one, l-All^l-*2-fhioxo- 
imidazolidin-4-one, l-Alkyl-]midazolidine-2,4-difhione, Thiazolid]ne-2,4*dithione or 
rhodanin) with aldheyde PI and molar excess, pieSmbly a 2 to 4 fbld excess, of anhydrous 
sodium acetate and Ibe mixture is heated at a tempemture high enough to effect melting, at 
which temperature the reaction is mainly complete in firom 5 to 60 minutes. 

1 0 More preferred reactions conditions are where fhe above reactions are carried out in acidic 
media such as acetic acid in the presence of sodium acetate, o-amino-adds or ^-alanine. 2- 
amino-4,S-dihydro-l,3-fhiazol-4-one (P2) or rhodanin (P3) are mixed with equimolar 
amounts of aldheyde PI in fhe presence of ^-alanine in the range of 0.1 to 1 equivalent in 
acetic acid The reaction nuxture is heated between 80^ to IBO^C for 5 minutes to 5 hours, 

15 affording the intermediates (la) and (Eb) as precipitates. Filtration and washing with water 
afford compounds in high purity. 

Above described reactions can be carried out altematively under microwave conditions as 
heating source between 140*^0 and 240''C at which fhe reaction is substantially complete 
from 3 to 10 minutes. 

20 In case O is substituted or un-substituted alkyl- or aryl-sulfonylgroup or substituted or im- 
substituted allcyl- or aryl-carbonyl group conditions, as shown on scheme 1 are applied. 
Typically intermediate (la) is dissolved in an aprotic solvent such as NMP or DMA. This 
solution is treated witii at least one equivalent, preferably two to three equivalents of 
tertiary amine such as pyridine, triefhylamine, diisoprq3ylefhylanadne, N- 

25 mefhylmorpholine, N-Efhylpiperidine, N-Mefhylpiperidine and fhe like. Especially 

preferred bases are triefhylamine or diisopropylefhylamine, followed by the addition of the 
corresponding sutfonyl- or acylcUoride at reaction temperatures between 0^ to 50*^0. 
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Typically the reaction mixtures axe stined between O.S to IS hours, upon which the solvent 
is evqxHated and tibie final 2-imino-azolinone-vinyl fused-benzene derivatives are 
piedintated using water and ethylacetate. Standard chromatography techniques may be 
applied to reach required purities. 

5 In case G is a substituted or un-substituted alkyl or aryl-group, the 2-imino-azolinone-vinyl 
fiised-benzene derivatives of formula Q) can be accessed through the reaction of 
intermediate Qb) with tiie corxespondihg substituted or un-substituted alkyl- or arylamines. 
Intermediates Qb) are reacted with 1 to 1 0 equivalents of the corresponding amines in the 
presence of an inorganic base in reaction solvents like MeOH, EtOE^ Acetonitrile, DME 

10 and the Uke. Preferably the solvent is mixed with up to 50% of water. Preferred inorganic 
bases are K2CO3, CaCOa, NaaCOa, BaCOa and the like. Topical reaction times are 3 to 15 
hours under solvent reflux. Typically 2-immo-azolinone-vinyl fused-benzene derivatives of 
this type precipitate out of the reaction mixture. In some cases additional water maybe 
needed fm precq>itation in order to afford qxls of formula (T) in hi^ purity and quantity. 

15 In case G is a cyano-group , substituted or un-substituted oxime-efher reaction scheme 3 is 
supplied to afford 2-imino-azolinone-vinyl fused-benzene derivatives. Intermediate (lb) is 
methylated affording intermediate (Ic), which is ultimately transformed into compounds of 
formula (I) using the corresponding carbodiimide. 
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Typically methylation of intermediate (Tb) tates place in the presence of base such as 
pyridine, triefhylamine, diisopropylefhylamine, N-melhylmoipholine, N-ethylpiperidine, N- 
methylpiperidine and Ifae like and an alkylating agent such methyliodide, dimethylsulfate or 

5 the like in an inert solvent, which remains unafifected by the presence of alkylatmg agents. 
The reaction mixture may be stirred at 2S^C to 60^C, preferably at room tempemture 
between O.S to IS hours. Most preferred conditions are tiie use of methyliodide in the 
presence of Hunig's base in tetrahydrofuran or dioxane. Excess of reagents may be easily 
removed after completion by applying a vacuum to the reaction. Compounds of formula 

10 (Ic) easily precipitate upon adding of water. 

In a typical reaction where the S-alkyl groiq> of compounds of formula (Ic) is replaced by a 
NH2-G moiety leading to compounds of formula (I) the intermediates (Ic) are treated with a 
strong base such potassiiun-tert.butoxide, potassiumhydride, sodiumhydride, preferably 
with potassium tert.butoxide in an inert solvent, which remains unaffected by the presence 
15 of a strong base. The mixture is subsequentiy treated with the corresponding nucleophUe, 
such as (^anamide, substituted or unsubstituted oxime-ether, hydroxylamine and heated 



between SO and ISO^C, preferably at 80^C finr 1 to 15 hours. Excess of reagents may be 
removed by standard washing procedures, where upon the compounds of formula (0 
precipitate. 

If the above set of general synthetic methods are not q>plicable to obtain compounds 
S according to formula (I) and/or to necessary intermediates for the syntibesis of compounds 

of fimnula 09, suitable methods of preparation known by a person skilled in the art should 

be used. In general, fte synthesis pathways for any individual compound of formula Q) will 

depend on die specific substitutents of each molecule and \xpon die ready availability of 

iiitemiediates necessary; again such &ctors being iq;^^ 
10 the art For all the protection and deprotection methods, see Philip J. Kodenski, in 

**Protecting Groups^^ Georg Thieme Verlag Stuttgart, New York, 1994 and, Theodora W. 

Greene and Peter G. M. Wuts in "^Protective Grasps in Organic Synthesis'^ Wiley 

Intersdence, 3"^ Edition 1999. 

Coxnpounds of this invention can be isolated in association witili solvent molecules by crys- 
15 tallization fiom evi^ration of an appropriate solvent The pharmaceutically acceptable 
add addition salts of the compounds of formula (I), which contain abasic coiter, may be 
prepared in a conventional manner. For exanqple, a solution of the fiee base may be treated 
with a suitable add, eitiier neat or in a suitable solution, and the resulting salt isolated either 
by jQltration or by evaporation under vacuum of the reaction solvent Pharmaceutically 
20 acceptable base addition salts may be obtained in an analogous manner by treating a solu- 
tion of conipound of formula (J) with a suitable base. Both types of salts may be formed or 
interconverted usdng ion-exchange resin techniques. 

When employed as pharmaceuticals, the compoxmds of the present invention are typically 
administered in the form of a pharmaceutical composition. Hence, pharmaceutical 
25 compositions comprising a conipound of formula (I) and a phammceutically acceptable 
carrier, diluent or exdpient therefore are also within tiie scope of the present invention. A 
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person skilled in the art is aware of a whole variety of such carrier, diluent or exdpient 
compounds suitable to formulate a pharmaceutical composition. 

The compounds of tiie invention, together witibi a conventionally employed adjuvant, car- 
rier, diluent or excipient may be placed into the form of pharmaceutical conqpositions and 

5 unit dosages thereof and in such form may be employed as solids, such as tablets or fiUed 
ci^sules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled 
with the same, all for oral use, or in &e form of sterile injectable solutions for parenteral 
(including siibcutaneous use). Such pharmaceutical conipositions and unit dosage forms 
thereof may conqnise ingredients in conventional proportions, with or without additional 

10 active compounds or principles, and such unit dosage forms xaBy contain any suitable 
effective amount of the active ingredient commensurate with the intended daily dosage 
range to be en^loyed. 

Pharmaceutical compositions containing 2-iminoazolinone-vinyl iused-benzenederivatives 
of this invention can be prepared in a manner well known in the pharmaceutical art and 

15 comprise at least one active compound Generally, the compounds of this invention are 

administered in apharmaceutically effective amount The amount of tiie conxpound actually 
administered will typically be determined by a physician, in the light of the relevant 
circumstances, including the condition to be treated, the chosen route of administration, the 
actual compound administered, the age, weight, and respcmse of the individual patient, the 

20 severity of the pati^t's symptoms, and the like. 

The pharmaceutical compositions of the present invention can be administered by a variety 
of routes including oral, rectal, transdermal, subcutaneous, intravenous, intramuscular and 
intranasal. The compositions for oral administration can take the form of bulk liquid 
solutions or suspensions, or bulk powders. More commonly, however, the compositions are 
25 presented in unit dosage forms to fecilitate accurate dosing. The term *\mit dosage forms" 
refers to physically disorete units suitable as unitary dosages for human subjects and other 
mammals, each unit containing a predeternuned quantity of active material calculated to 
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produce the desired ^erapeutic efifect, in association ^fh a suitable phannaceutical 
excipient Typical unit dosage forms include prefilled, premeasured ampoules or syringes 
of the liquid compositions or pills, tablets, c^sules or the like in flie case of solid 
compositions, in such compositions^ tiie 2-iminoazolinone-vinyl fiised-benzene derivative 
5 is usuaUy a minor component (fiom about 0.1 to about 50% by weight or preferably fiom 
abom 1 to about 40% by weight) ^th the remainder being various veU^ 
processing aids helpful for forming the desired dosing form. 

Liquid forms suitable for oral administration may include a suitable aqueous or nonaqueous 
vehicle with buffers, suspending and dispensing agents, colorants, flavors and Ihe like. 

10 Solid forms may include, for example, any of foe following ingredients, or compounds of a 
similar nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatine; an 
excipient such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or 
com starch; a lubricant such as magnesium stearate; a glidant such as colloidal silicon dio- 
xide; a sweetening agent such as sucrose or saccharin; or a flavoring agent such as pepper- 

15 mint, methyl salicylate, or orange flavoring. 

Injectable conqiositions are typically based upon injectable sterile saline or phosphate-buf- 
fered saline or other injectable carriers known in the art. As above mentioned, the 2- 
iminoazolinone-vinyl fitsed-benzenederivatives derivatives of formula (T) in such 
coitqpositions is typically a minor component, fitequentiy ranging between 0.05 to 10% by 
20 weight with the remainder being the injectable carrier and the like. 

The above described components for orally administered or injectable compositions are 
merely representative. Further materials as well as processing techniques and the like are 
set out in Part S of Remington *s Pharmaceutical Sciences, 20^ Edition, 2000, Marck 
Publishing Company, Easton, Pemi^lvania, which is incorporated herein by reference. 

25 The compounds of this invention can also be administered in sustained release forms or 
from sustained release drug delivery systems. A description of representative sustained 



34 



release materials can also be found in Hie incorporated materials in Remington *s Pharma- 
ceutical Sciences. 

In fhe following the present invention shall be illustrated by means of some examples, 
which aie not constraed to be viewed as limiting the scope of the invention. The following 
abbreviations are hereinafter used in the accompanying examples: min (minute), hr (hour), 
g (gram), mmol (niiUimole), noup. (melting point), eq (equivalents), ml (milliliter), )xl 
(microliters), ACN (acetonitrile), Boc (buto^^carbonyl), Cbz (caiboxybenzyl), GDCSa 
(deuterated chloroform), cHex (cyclohexane), dba (dibenzylideneacetone), DCM 
(dichlorometiiane), DEAD (dieihylazodicarboxylate, DIG (diisopropylcarbodiimide), DBSA 
(diisqpropylethylamine), DMAP (4-dimethylaminopyridine), DME (dimethosr/ethane), 
DMF (dimefliylfomtiamide), DMSO (dimethylsulfoxide), DMSO-^5 (deutemted 
dimethylsulfoxide), EDO (l-(3-dimethylaimnopropyl)-3-ethylcarbodiimide hydrochloride), 
EtOAc (ethylacetate), Et20 (diethyletfaer), Fmoc (9-fhiorenylmethoxy-carbonyl), HOBt (1- 
hydroxybenzolriazole), K2CO3 ^potassium carbonate), MgS04 (magnesium sulfote), MsCl 
(methylsulfonylchloride), MTBE (^e/t-butybnethylether), NaH (sodium hydride), NaHCQs 
(sodium bicarbonate), nBuLi (n-butyllithium), PCC ^yridinium chlorochromate), PE 
(petroleum ether), QCl (tefrabutylammonium chloride), rt (room temperature), TBTXJ (O- 
benzo1riazolylTAr,JV',iV',2V'-tetramethyluroni^ TEA (triethylamine), 

TPA (trifhioroacetic acid), THF (tetrahydrofuran), TMOF (trimethylorthoformate), TMAD 
(i^,iV;Ar,iV^-tetramethylazodica^ TosQ (toluenesulfonylchloride). 

Examples: 

The following intermediate c ntmneiiei ally available aldehydes were used: 

Piperonal, 6-Quinolinecarboxaldehyde, 6-Quinoxalinecarboxaldehyde, 2,2-Difluoro-l,3- 
benzodioxole-5-carboxaldehyde. 

The following intermediates were prepared: 

Ihtennediate 1: Preparation of 4.>N-diTne thylftminn quinazoline-6-carboxaldehyde 
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Step 1: 4-Ni1io iaophlhalic acid 

A mixture of 3-metl]yl-4-iu1xobenzoic acid (ISOg, 0.82SmolX pyridine (l.SL) and water 
(1 .5L) was heated to reflux. To the hot reaction mixture was added KMn04 (IQmol) portion 
5 wise and reflux for 72h. The hot reaction mixture was filtered through celite and washed 
with hot water. The filtrate was concentrated under vacuum, residue diluted with water 
(7SQmL) and acidified wifii con. HQ at O^C. The solid obtained was filtered, washed with 
water and dried under vacuum to give 4-nitro isophthalic acid (98g, 56%). 
TLC, Chlorofbrm/M ethanol, 7:3, RH).2 

10 

To a solution of 4-nitio isophthalic acid (98g, 0.4S7moI) in noietfaanol (SL) was added Pd/C 
(20%) and hydiogenated at RT fi>r 4h. The reaction mixture was fi^ 
filtrate concentrated under vacuum to give 4-amino isophthalic add (72gy 87%) as a solid. 
15 TL€, Cadorofotm/Methanol, 7:3, RH).4 

Step ni: 4-Q?co -^i^il^ydrrvyiingi!?;n Tin-6-K5arboxy acid 

A mixture of 4-amino isophthalic acid (17g, O.093mol) and formamide (8SmL) was heated 
at ISO^C for 5h. The reaction mixture was cooled to RT and added acetone. The solid 
20 precipitate thus obtained was stirred for 2h, filtered and dried to give 4-oxo-3,4- 
dihydroquinazoline-6-carboxylic acid (llg, 61%). 
TLC, Chloroform/Methanol, 8:2, RH).2S 

Step IV: 4-<>xO"3 A^iViY^rnqiiwfty^1itie-. 6-me^ carboxylate 
25 To a solution of 4-oxo-3,4-dihydroquinazoline-6-caifooxylic acid (24g, 0.126mol) in dry 
methanol (80QmL) was added thionylchloride (37g) at S^C and then refluxed at 80^C for 
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Sh. The reaction mixture was concentrated under vacuum and crude taken in etiiylacetate 
(2S0mL). The organic layer was washed with 10% aqueous NaHCOa, water, brine and 
dried The solvent was removed under vacuum to give 4-oxo-3,4-d]hydroquinazoline-6- 
mefhyl caxboxylate (24g, 92%) as a solid 
5 TLC, Chlorofbim/MethanoU 8:2, RH).6 

Step V: Methvl-4-chloroquinazo line-fr-caiboxylate 

A mixture of 4-OKO-3,4-dihydroquinazol]n-6«-mefhyl carboxylate (12g, O.OSSmol) and 
phosfphorylchloride (18QmL) was heated to reflux for Th. Excess phosphorylchloride was 
10 distilled off and erode taken in ethyla cetate (2SQmL). The organic layer was washed with 
10% aqueous NaHCOa solution, water, brine and dried. The solvent was removed under 
vacuum and erode purified by column chromatography over silica gel (30% ethylacetate in 
pet. ether) to give me1fayl--4-cUoroquinazoline--6-carboxylate (4.Sg, 34%) as a solid 
TLC, pet ether/EtOAc, 1:1, RH).6S 

15 

Step VT: 4-Chl f»mqiittifl9!Aliti^fi-y1 methanol 

To a solution of metfayl-4-<ddoroquina2X>line-6-caibo3Qrlate (3.Sg, 0.01 Smol) in dry THF 
(35mL) at -25''C was added DIBAL-H (4.4g, 0.03 Imol) and stirred at -IS^'C to RT for 2h. 
The reaction mixture was cooled to -lO^C and quenched with 10% aqueous NaHCOa 
20 (9mL). The reaction mixture was extracted with ethylacetate (lOOmL), washed with water, 
brine and dried. The solvent was removed under vacuuum to give 4-chloroquinazoline-6-yl 
methanol (2g, 66%). 

TLC, CWoroform/Methanol, 8:2, RH).35 

25 Step Vn: 4-Chloroqn itiay^1iiie -6-carboxaldehyde 

To a solution of 4-chloroquinazoline-6-yl methanol (3.Sg, 0.01 8mol) in dry CH2CI2 
(lOOmL) was added Dess-Martin periodinane (8.4g, 0.019mol) and stirred at RT for 30mia 
The reaction mixture was washed with 10% aqueous NaHCOs (7SmL), wat^r, brine and 
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dried. The solvent was removed under vacuum to give 4-chloroqumazo]uie-6- 
carboxaldehyde (3g, 88%) as pale yellow solid. 
TLC, Chlorofonn/Mellumol, 9:1, RH>>6 

Step Vm; 

In a flask of 100 ml 4-diloroquimizoline-6-catboxaldehyde (200mg, Immol) was dissolved 
in dioxane (ISml). To this solution was added an aqeous solution of dimefhylamine 
(585mg, Smmol) in 12 ml water, and the yellow mixture was stirred fat two hours at room 
temperature. After evaporating the solvents in vacuo a yellow solid was obtained (190mg, 
yield:91%) which was used without further purification. 

HPLC: 0.82 min. LC-MS: M/Z ESI: 1.02 min, 202.12 (M+1). NMR: NMR (DMSO-d6) 
8 10.08 (s. IH), 8.75 (s, IH), 8,53 (s, IH), 8.10 (d, y=9Hz, IH), 7.78 (d, ^9Hz. IH), 3.41 
(s, 6H). 

Intermediate 2: Preparation of S-Benzori.31diaxol-S-vlmeflivlene-2 -i'w*^w>-*M« zolidin-4- 



In a 100ml round bottom flask were placed 3.87g of pseudohydantoine, 5g of piperonal and 

1.92 g of beta-alanine in 30ml of acetic add. The reaction was stirred for 3h at 100*^0 and 

then slowly cooled to room ten^erature, while the desired condensation product 

crystallized. The crystals were filtered and washed with acetic acid (rt) affording 8.0g of 

pure5-Benzo[l,3]dioxol-5-ylmefliylaDie-2-imko-1hiazolidin-4-Qne. 

HPLC: 2.29 min. LC-MS: M/Z ESI: 1.24 min, 249.12 (M+1). NMR: *HNMR (DMSO-d6) 

5 9.35 (hr. s, IH), 9.09 (hr s, IH), 7.52 (s, IH), 7.04-7.13 (m, 3H), 6.13 (s, 2H). 



one 



H2I 
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The following intennediates were synthesized according to the synthesis of intennediate 2 
using suitable starting materials. 

liitermediaia 3: l>repaiatimi fW^2-Aminft- S-r2.2-difluQgo-benzor i^ 1diaxol-5-vlmethvleneV 
lhiazol-4-one 



HFLC: 3.Q2 min. LC-MS: M/Z ESI: 1.S3 min, 285.12 (M+1). NMR: *H NMR (DMSO-d6) 
8 9.48 (br. s, IH), 9.22 (br s, IH), 7.44-7.61 (m, 3H), 7.41 (d, J=3Hz, IH). 

Intennediate 4; Preparation of a-Tminn-S-qiiinnlin-6-ylmethylene-thiazDtiriifi-A-nne 



HPLC: 1.19 min. LC-MS: M/Z ESI: 1.16 min, 256.14 (M+1). NMR: NMR (DMSO-d6) 
5 9.50 (br. s, IH), 9.24 (br s, IH), 8.94 (dd, J5=6.1;1.7Hz, IH), 8.42 (d, J=7.SHz, IH), 8.18 
(d, J=1.86Hz, IH), 8.11 (d, J»8.6Hz, IH), 7.92 (dd, J=6.1, 1.7Hz, IH), 7.76 (s, IH), 7.59 
15 (dd, y=4.1, 8.3Hz, IH). 

Intermediate 5: Prepaiation of 5-(4-I>ime1hylamino-qiiinay^1w»-6-ylmeihyleneV2-thiQxo- 
t3iiazolidin-4-ane. 



5 




10 





20 HPLC: 1.97 min. LC-MS: MZZ ESI: 1.23 min, 317.10 (M+1). NMR: *H NMR (DMSO-d6) 
6 14.25 (br. s, IH), 8.80 (s, IH), 8.55 (s, IH), 8.12 (d, J=8.7Hz, IH), 7.92 (m, 2H). 
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fatermediate 6i PMparation of S-Qiimolin-6-vlineflivleiK^'2-lMOTQ-thiaZQUdil^^ 




HPLC: 2.11 min. LC-MS: M/Z ESI: 1.23 min, 273.10 (M+l). NMR: *HNMR (DMSO-d6) 
8 13.9 (8, b IH), 8^7 (dd, J=1.9Hz, 4.1Hz, IH), 8.52 (d, J=7.9Hz, IH), 8.23 (s, IH), 8.11 
(d, ^9.0Hz, IH), 7.96 (dd, J-1.9Hz, 4.1Hz, IH), 7.79 (s, IH), 7.61 (dd, J=4.1Hz, 8.3Hz. 
IH) 

IntermediatB 7: ftepaiatiop of S-Benzo fl-31dioxol-S.vlmeflivlene-2-^xo-1hiazolidiii-4- 
one 




HPLC: 3.55 min. LC-MS: M/Z ESI: 1.33 min, 266.12 (M-l). NMR: *HNMR(DMSO-d6) 
5 12.5 (br. s, IH), 7.73 (s, IH), 7.06-7.18 (m, 3H), 6.05 (s, 2H). 

hiterme«<i«t '^ Preparation of S-Q iM«<^ira1in«t -6-vlmelhvle ne-2-thioxn-tT'iay^1i«^i"-^ft"e 




HPLC: 3.01 min. LC-MS: M/Z ESI: 1.17 min, 272.10 (M-l). NMR: *HNMR(DMSO-d6) 
5 14.0 (br. s, IH), 9.00 (s, 2H), 8.31 (s, IH), 8.21 (d, J=8.7Hz, IH), 8.05 (d, J=8.7Hz, IH), 
7.90 (s, IH). 
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Ihtennediate 9: S»Benzori.31dioxol.S-vlmefliylene-2.ineliivlsiiHanvl-lfaiazol.4-one 



2g (7.54nimol) of S-Benzo[l,3]dioxoI-S-ylme11iylene-2-thioxo-1hjazolidin-4-one and l.S ml 
(l.lSeq.)ofDIEA W6ie dissolved in 8Qinl NMP. To ibis solution W8S added diopwise & 
5 fieshly prepared solution of 2.43ml (5 eq.) of Methyliodide in 10 ml NMP. The reaction 
mixture was stirred for two hours at rt EtOAc was added and the organic layer was washed 
S times with brine and twice with water. The organic layer was reduced to 50% of volume, 
where upon S-Benzo[13]dioxol-5-ylmetiiylene-2-methylsulfimyl-fhiazol-4-o^^ started to 
crystallize. Crystals were jBltered off and washed with cold EtOAc. 

10 Yield= 1.5 g (71%).HPLC: 3.44 min. LC-MS: M/Z ESI: 1.68 min, 280.19 (M+1). NMR: 
NMR (DMSO-dfi) 5 7.76 (s, IH), 7.09-7.26 (m, 3H), 6.14 (s, 2H), 2.82 (s, 3H). 

The following intermediates were synthesized according to the preparation of intermediate 
9 using suitable starting materials. 

Intermediate 10: Preparation of 2-Metiiylsul&nyl-5-quinoxalin-6-ylmethylene-thiazol-4- 
IS one 



HPLC: 3.32 min. LC-MS: M/Z ESI: 1.20 min, 286.10 (M-1). NMR: NMR (DMSO-d6) 
5 9.01 (s, 2H), 8.31 (s, IH), 8.21 (d, y=8.7Hz, IH), 8.05 (d, J=8.7Hz, IH), 7.90 (s, IH), 
2.85 (s, 3H). 

20 Intermediate 11: Ih»parationof 2-MethYl«'^^fa^y^" 5-quinolin-6>vlme1hyl^^ 
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HPLC: 2.00 min. LC-MS: WZ BSI: 1.48 min, 287.10 (M+l). mOt: NMR (DMSO-dfi) 
5 8.97 (m, IH), 8.50 (s, IH), 8.12 (d, J=8.7Hz, IH), 7.97-8.01 (m, 2H), 7.64 (dd, J=4.1Hz, 
8.3Hz, IH), 2.86 (s, 3H). 

The following examples were synthesized: 

Example 1 : Preparation of N-r5-Ben2a>ri,31dioxol-S>vhnethylene-4K)xo-tbiflg^n1iriw^^^ 
ylideneV2-chloro-b yiy^eflii1fir>fifitrii^^^ 



S-Benzo[l,3]dioxol-S-ylmethylene-2-inaino-thiazolidin-4-^^ (lOQmg, 0.4mmol) were 
dissolved in 3 ml NMP, followed by diisppropylethylamJne (2S0ul) and 2-chlorobenzene- 
sulfonylchloride. After 8 hours fhe reaction was complete. Ethylacetate was added and the 
mganic layer was washed with Ixrine and dried over MgS04. The erode was purified on 
Paiallex Flex.Yield = 33.0mg (17%). HPLC: 3.92 min. LC-MS: MZZ ESI: 1.49 min, 421 .06 
(M-l). NMR: ^HNMR (DMSO-d6) 8 13.1 (b s, IH), 8.12 (d, J= 9Hz, IH), 7.69-7.72 (m, 
3H), 7.61 (m, IH), 7.16- 7.21 (m, 2H), 7.13 (d, ^9H2, IH), 6.15 (s, 2H). 

The following compounds were synthesized according to the synthesis of exanq^le 1 using 
suitable aldehydes such as e.g. piperonal, 6-quinolinecarboxaldehyde, 6- 
quinoxalinecarboxaldehyde, 2,2-difiiuoro-l,3-benzodioxole-S-carboxa]dehyde: 
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Example 2; Preparation of ethanemiHonic acid rS-benzof 1.3'|dioxol-S-vlmethvleiie-4-oxo- 
1hiazolidinr2-yMdene1-ainide 




Yield = SO.Qmg (37%). HPLC: 3.04 min. LC-MS: M/Z ESI: 1.49 min, 339.16 (M-l). 

Example 3; Preparation of N-f5-Benzo[1.31dioxol-5-ylmeihylene-4-oxQ-thiajmlidin-7. 
ylideneV3-cliloro-benzenesul f"nair«iHft 




Yield= 30.0mg (16%). HPLC: 4.15 min. LC-MS: M/Z ESI: 1.54 min, 421.15 (M-l). 

Hacample 4; Preparation of S-CMoro-1.3-diniefliyl-lH-pyrazole-4-sulfonic add (5- 
benzDri-3Tdioxol-5-vlmethylene-4-oxo-tiriazolidin-2-y1idene^-«miHe 

Yield= 41,0mg (23%). HPLC: 3.58 min. LC-MS: M/Z ESI: 1.35 min, 439.05 (M-l), 

Example 5: Ptepajation of 3-f5"Benzo[131dioxol-5-ylmeihylene"4-oxo-1hi a^ft1iHin-^^^ 
ylidenesuMmoyl)-tbioplien&-2-carboxylic acid methyl ester 
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J. 



Yield = 46.Qmg (25%). HPLC: 3.66 min. LC-MS: M/Z ESI: 1.38 min, 439.05 (M-l). 
NMR: *HNMR (DMSO-d6) 5 13.0 (b s, IH), 8.0 (d, J = 3Hz, IH), 7.74 (s, IH), 7.59 (d, J 
» 3Hz, IH), 7.13- 7.24 (m, 3H), 6.15 (s, 2H), 3.82 (s, 3H). 

F^IPTR^ft fi; T'repaiiatioii of 6-CMoro-pvridine-3-sulfiMiic acid fS-heiMOTfl -;^-|if^ft;^ft^-g- 
y1mediy1ene-4K>XO-t ^^fty^1iHi«-'7-Ylirfyi^;^--ami<1e 

V 

O ^""'^ 

Yield= 21.0mg (13%). HPLC: 3,78 min. LC-MS: M/Z ESI: 1.46 nun, 422.05 (M-1). 

Example 7: Prepaiat iA" of Q»ttiff1ifie-R- pulfonic acid fS-benzo[1.31diox n1-~^"y1nie thylene-4- 
OXO-!hiaZQlidinAYlidene)-ftmiHe 




Yields 27.0mg (15%). HPLC: 3.59 min. LC-MS: M/Z ESI: 1.38 min, 438.04 (M-1). 

Exampl ^. 8: Pteparation of N-fS-Benzo[131dioxol-5-ylnoietfaylene-4-oxo-1h i^ 
vlidene)-benzeaes»i1 firptiamiHe 
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Yield = 80.0mg (51%). HPLC: 3.82 min. LC-MS: M/Z ESI: 1.42 min, 387.1 1 (M-l). 
NMR: *HNMR (DMSO-d6) S 13.5 (b 8, IH), 7.89 (m, 2H), 7.60-7.65 (m, 4H), 7.15-7.20 
(m, 3H), 6.15 (s, 2H). 

5 Example 9: Preparation of N-fS-BenzQf l.31dM«ol-5-vlme1hvlelle-4-oxo-1^Mazolidm-2- 
y^dette)-4-metllyl-bellZBn e^»^^1^^^HniH«^ 




Yield » 90.Qmg (52%). HPLC: 4.00 min. LC-MS: M/Z ESI: 1.51 min, 401.11 (M-l). 

Example 10: Preparation of N-(5-Bepzo[1.3]diftifol--S-y1 nieihy^fmf >4-oxo-thjaj!nli«1iri-'?-- 
10 ylidene)-methanesulfi™aTnide 




Yield= 16.0mg (13%). HPLC: 2.85 min. LC-MS: M/Z ESI: 1.17 min, 325.06 (M-l). 



Example 11: Preparation of N-[5-f2.2-Difluoro-bepzo[1.3]dioxol-5-ylmethylene'>-4-oxo- 
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Yields 91.Qmg (54%). HPLC: 4.33 mm. LC-MS: M/Z ESI: 1.66 min, 423.24 (M-1). 
NMR: *HNMR(DMSO-d6) 5 13.2 (b s, IH), 7.28-7.93 (m, 9H). 

^iri^le 12 ; Preparatjcm of N-rS-f2.2- Difluoro-ben2ori.31dioxol-S-vlmetfavlene^-4-oxo- 
fhi^p9liditi-g-y1idCT e]-4-melhvl-benzepes\ TlViam^ 




Yield = 90.0mg (53%). HPLC: 4.52 min. LC-MS: M/Z ESL 1.65 min, 437.23 (M-1). 
NMR: ^HNMR (DMSO-d6) 5 12.6 (b s, IH), 7.30-7.96 (m, SB), 2.15 (s, 3H). 

Thrawyle 13: Preparation of N-f5-(2.2-Dtfluc»o-benzori.31diQxol-S-vhne1hvlaie1-4-oxo- 
1hiaa 9liHin-2-y 1iden e|-meflian« ^i1-fr>n«twi«fe 




Yield= 18.0mg (12%). HPLC: 3.55 min. LC-MS: M/Z ESI: 1.39 min, 361.16 (M-1). 
NMR: *HNMR(DMSO-d6) 8 12.9 (b s, IH), 7.43-7.96 (m, 4H), 3.15 (s, 3H). 
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Example 14! Pteparation of Biphenyl-2-sulfonic acid fS-benzof 1.31dioxol-S-vlinethvlene-4- 
oxo-tliiazolidiii-2-v1idene1-amide 



Yield = 28.0mg (15%). HPLC: 4.27 min. LC-MS: M/Z ESI: 1.70 min, 463.12 (M-1). 
NMR; *H NMR (DMSO-d6) 5 12.6 (b s, IH), 7.97 (d, J- 6Bx, IH), 7.44-7.55 (m, 3H), 
6.91-7.16 (m, 9H), 5.98 (s, 2H). 

Example 15: Preparatio n nf Pyrii^iti e-a-sulftmic acidfS-benzori.31dioxol-5-vlmelhvlene-4- 
oxo-ibiazo lidi«-^-y1 ideneVamide 



Yield = 56.0mg (36%). HPLC: 3.22 min. LC-MS: M/Z ESI: 1.30 min, 388.12 (M-1). 
NMR: *HNMR(DMSO-d6) 6 9.08 (s, IH), 8.90 (d, IH), 8.31 (d, y=8.2Hz, IH), 7.62-7.81 
(m, 2H), 7.10-7.30 (m, 3H), 6.16 (s, 2H). 

Example 16: Preparation of 3-f4-Qxo-5-qni«ft^i11-6-ylTnethylene-tbiay/>1iHi11-'^- 
vlidepes^llfa tnoyl'>-th iophepe-2-carboxylic acidmelhyl ester 





HIV 




Yields 137.Qmg (74%). HPLC: 2.46 min. LC-MS: M/Z ESI: 1.33 min, 4S8.12 (M-1). 
NMR: *H NMR (DMSO-d6) 6 9.06 (s, IH), 8.55 (d, 7=8.2Hz, IH), 8.30 (s, IH), 8.20 (d, 
J=8.2Hz, IH), 8.03 (m, 3H), 7.62-7.70 (m, 2H), 3.80 (s, 31S). 

5 Ihrftmpl^ 1 7: Preparaticmof 2-CMoro-N-/4-o vrt-5-q»w m>lia-6^^ 
ylidene)-benzene8ulfonaipide 



Yield» 60.0mg (35%). HPLC: 2.74 min. LC-MS: WZ ESI: 1.40 min, 428.09 (M-1). 
NMR: ^HNMR (DMSO-d6) 8 9.00 (s, IH), 8.55 (d, J=8.2Hz, IH), 8.32 (s, IH), 8.00-8.20 
10 (m,4H), 8.03 (m,3H), 7.50-7.72 (m,4H). 



Thrample 1 8: Preparation of 3-(5-Benzof 131dioxol-5-Ylmethvlene-4-oxo-thiazolidin-2- 
Yl^^ff"ffffV1%"^ovl'>-tbiophene-2-catboxvlic acid 
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35 mg (O.OSmmol) of 3-(5-Be]izo[l,3]dioxol-S-ylmethyl6ne-4<K>xo-tluazoU^ 
yUdenesulfiraioyl)-tluophene-2-carbQxy add methyl ealter (example S) were dissolved in 
THF/water. 6 mg of LiOILHizO were added, and tiie reaction was followed by TLC. After 
complete saponification the reaction medium was acidified to pH 3.5, where iqson the 
5 desired compound precipitated. Washing and drying afforded 25mg (70%) of 3-(5- 
Ben2x>[l,3]dioxol-5-yhnefliylene-4-oxo-thiazoUdin-2-yUdenesul1^ 
carboxylic acid 

HPLC: 3.20 min. LOMS: M/Z ESI: 1.05 mm, 393.09 (M-1). NMR: NMR (DMSO-d6) 
5 13.2 (b s, 2H), 7.94 (d, J= 3Hz, IH), 7.71 (s, IH), 7.55 (d, J= 3Hz, 1H)„ 7.13- 7.19 (m, 
10 3H), 6.14 (s, 2H). 

Rgamp le 19: Prepara tion of 5-Benzori31dioxol-5-vhneihvlene-4-oxo-thiazolidin-2- 



200mg (0.72nmiol) of 5-Benzo[l,3]dioxol-5-ylmethylene-2-me&ylsulftnyl-thiazol-^ 
IS were dissolved in NMP to which was added a solution of potassium tertbutoxide in hexane 
(1.1 eq.). The colour changed to orange. To this was added as a solid cyanamide (1.2eq.). 
The reaction was heated at SO^'C imder Ar, for 3h. HPLC indicated complete 
transformation. 150 ml EtOAc were added and washed with O.IN HCl twice. The organic 
layer was then washed extensively with brine. The solvent was dried and evaporated to 
20 dryness leading to a yellowish solid. The cmde was purified on Parallel Flex system 

affording a yellow solid, which was dissolved in THF followed by lequivalent of IN KOH. 
2Qml of water were added and the frozen solution was lyophilized yielding 107mg (51%) 
of 5-Benzo[l,3]dioxol-5-ylmethylene-4-oxo-thiazoUdin-2-yUdene-(7as^^ as potassium 
salt 




49 



HPLC: 2.97 min. LC-MS: M/Z ESI: 1.30 min, 272.06 (M-1). NMR: *HNMR (DMSO-d6) 
Opotasshim salt). S 7.36 (a, IH), 6.98-7.07 (m, 4H), 6.08 (s, 2H). 

The following compounds were synthesized according to the prqMiation of example 19 
using suitable starting materials: 

13xamp\e 20; Preparalion of S-Beii2ori.31d i9Tf<>l-f^-yH ethylene- thlay^1idm^-!a,4-^tfynq 7.. 
fO-methy1-nitinie^. 



HFLC: 3.34 mm. LC-MS: M/Z ESI: 1.61 min, 277.19 (M-1). NMEL *H NMR CDMSO-d6) 
(parent cpd). 5 12.1 (s, IB), 7.55 (s, IS), 7.05-7.14 (m, 3H), 6.12 (s, 2H), 3.80 (s, 311). 

Tbrample 21: Preparatian of 4-n yft-^-qi™n»a1m-fcylmefliyla ne-thiazoli Hiiw9.-y1iH«^ 



HFLC: 2.51 min. LC-MS: M/Z ESI: 1.07 min, 280.09 (M-1). NMR: NMR (DMSO-d6) 
(parent q>d). 8 12.80 (b s, IH), 9.00 (s, 2H), 8.05-8.32 (m, 4H). 

Example 22: 5-Ben2»ri.3]dioxol-5-ylmefliylene-2-be nTy1imitift-fliiaTn1i<tiii-4-«na 
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S-BeDzo[l,3]dioxol-5-y]methyleiie-2-^oxo-1faiaz^ (lOOmg, 0.37mmol) were 

dissolved in EtOH/wato:, followed 1^ 60iiig of Na2C03. The reaction was stined for 3Qmin 
andbenzylamine (122iil, 3 eq.) was added. The reaction mixture was refluxed for 2h. and 
5 fhe solvents were eviqKnated. The orude was purified by Parallel Flex chromatogr^hy. 
Yield: 31 mg (23%). HPLC: 3.66 min. LC-MS: M/Z ESI: 1.58 rnin, 339.13 (M+l). 
NMR CDMSO-d6) 5 10.0 (s, IH), 7.54 (s, IH), 7.07-7.37 (m, 8H), 6.10 (s, 2H), 4.72 (s, 
2H). 

The following compounds were prepared according to Hie synthesis of exansple 24 using 
10 suitable starting materials: 

Byaym ple 23: Preparation c ff'y-'f^yY}irran o.S^ ^in^^^in-ii. y^ 




Yield: 40 mg (27%). HPLC: 2.32 min. LC-MS: WZ ESI: 1.52 min, 346.13 (M+l). 
Example 24: Preparation of 7--Pi^^Ttfffao-S-qninolin-6-vlmethvlene-1faia2oHdin-4-one. 




Yield: 100 mg (80%). HPLC: 2.45 min. LC-MS: M/Z ESI: 1.32 min, 298.03 (M+l). 
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Rgflmpl^ 9,5; S-Ben2ori31dioxol-5-vlme1favlene-2-piopyliiniiio-1hiazolid^ 




Yield: 22 mg (14%). HPLC: 2.11 min. LC-MS: M/Z ESI: 1.46 mm, 291.03 (M+l). 

Example 26; Prepamtion <> f g-(4-ram eihylMnmn-qiiinagnlin-fi-ylmefliylene)-2- 
5 methyliminn-fhiam1 i^|in.A-ntne 




Yield: 42 mg (22%). HPLC: 1.48 min. LC-MS: M/Z ESI: 1.17 min, 314.05 (M+l). 

The HPLC, NMR and MS datapzovided in die examples desct3>ed below woe obtained as 
followed: HPLC: column Waters Symmetry C8 SO x 4.6 mm. Conditions: MeCN/I^O, 5 to 
10 100% (8 min), max plot 230-400 nm; Mass spectra: PE-SCIEX API 150 EX (AFd and 
ESI), LC/MS spectra: Waters ZMD (ES); *H-NMR: Broker DPX-30QMHz. 

The purifications were obtained as followed: Parallel Flex Biotage, Preparative HPLC 
Waters Piep LC 4000 System equipped wi& columns Prep Nova-Pak^HR C186 1^ 6QA, 
40x30mm (up to lOQmg) or 40x300 nun (up to Ig). All tiie purifications were perfbnncd 
IS with a gradient of MeCN/El20 0.09% TFA. 

Example 27 : Preparadon of a phamiaceulical f omulatioii 



The following foimulation examples illustrate representative pharmaceutical compositions 
according to tibe present invention being not restricted thereto. 
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Fonnulaticm 1 -Tablets 

A compound of fixrmula (I) is admixed as a diy powder with a dry gelatin binder in an 
approximate 1:2 weight ration. A minor amount of magnesium stearate is added as a 
lubricant The mixture is fomied into 240-270 mg tablets (80-90 mg) of active 2-imino- 
5 azolinone compound per tablet) in a tablet press. 

FfflmmlfttiQn 2 - Capsules 

A compound of formula (I) is admixed as a diy powder witib a starch diluent in an 
approximate 1:1 weight ratio. The mixture is filled into 2S0 mg capsules (125 mg of active 
10 2-imino-azolinone compound per capsule). 

Formulation 3 - Liquid 

A compound of formula (I) (1250 mg), sucrose (1.75 g) and xanfhan gum (4 mg) are 
blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a previously 
prepared solution of miCTOcrystalline cellulose and sodium carboxymethyl cellxilose (1 1 :89, 
15 50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted witii water and 
added with stirring. Sufficient water is then added to produce a total volume of 5 mL. 

Formulation 4 - Tablets 

A compound of formula (I) is admixed as a dry powder with a dry gelatin binder in an 
approximate 1:2 weight ratio. A minor amount of magnesium stearate is added as a 
20 lubricant The mixture is formed into 450-900 mg tablets (150-300 mg of active 2-immo- 
azolinone conipound) in a tablet press. 



Formulation 5 - Injection 

A compound of formula (I) is dissolved in a buffered sterile saline injectable aqueous 
medium to a concentration of i^yproximately 5 mg/ml. 
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Example 28 i Biological assays 

The ccmpaaoda of Ihe present invention may be siifaijected to tiie following assays: 

5 a) His^Thiougl^utPOK lipid kinase assay (binding assi^): 

The assay combines tbe scintillation proximity assay tedmology (SPA, Amersham) with 
the ciqpacity of neomycin (a polycationic antilnotic) to bind phospholipids with high 
affinity and specificity. The Scintillation Pcoxiniity Assay is based on the properties of 
wealdy emitting isotopes (such as ^ ^^). Coating SPA beads witii neomycin allows 
10 the detection of phosphoiylated lipid substrates after incubation with recombinant PDK and 
radioactive ATP in the same well, by capturing the radioactive phospholqnids to the SPA 
beads through their specific binding to neomycin. 

To a 384 wells MTP containing S |jloftiie test compound offinmula 09 (solutnlized in 6% 
DMSO; to yield a cancentxation of 100, 30, 10, 3, 1 ,0.3, 0.1, 0.03, 0.01, 0.001 pM of the 

15 test compound), the following assay conq>onents are added. 1) 5 ^1 (58 ng) of Human 

recombinant GST-PDKy (in Hepes 40 mM, pH 7.4, DTT 1 mM and ethylenglycol 5%) 2) 
10 pi of lipid micelles and 3) 10 jil of Kinase buffer ([^¥]7-ATP 45nM/60nCi, MgCla 
3QmiM, DTT ImM, ^lyce(ophos|khate ImM, Ni^V04 100 (iM, Na Cholate 0.3 %, in 
Hepes 40 mM, pH 7.4). Aftor incubation at room temperature for 1 80 minutes, witii gentie 

20 agitation, the reaction is stopped by addition of 60 pi of a solution containing 100 ^g of 
neomycin-coated PVT SPA beads in PBS containing ATP lOmM and EDTA SmM. The 
assay is further incubated at room tBnq)erature for 60 minutes with gentie agitation to allow 
binding of phospholipids to neomydn-SPA beads. After ptec^itation of tiie neomydn- 
coated PVT SPA beads for 5 minutes at 1500 x g, radioactive PtdIns(3)P is quantified by 

25 scintillation counting in a WallacMicroBeta opiate counter. 
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The values indicated in respect of PISKy refer to tiie IC50 OaM), i.e. tibe amount necessary to 
achieve 50% inhibition of said target Said values show a considerable potency of the 2- 
imino-azolinone-vinyl fused-benzene conipounds with legaid to PDKy. 

The tested conipounds according to formula (J) display an inhibition QC50) with regard to 
5 POKy of less than 10 ^M, more prefmed equal or less Oa^ \jM. 

Examples of inhibitoiy activities for test compounds 16, 20, 21, 22 & 26 are set out in 
Table 1. 



Exanple No 




20 


<1.0 


21 


<1.0 


26 


<1.0 


16 


<1.0 


22 


<1.5 



10 Table 1 : IC50 values of 2-imino-azolinQne-vinyl fused-benzene derivatives against PDKy. 
b) Cell based ELISA to monitor PDK inhibition: 

Measurement of Akl/PKB phosphorylation in macacophages after stimulation wilh C5a: 
Raw 264: Raw 264-7 macrophages (cultured in DMEM-F12 medium containing 10% Fetal 
Calf serum and antibiotics) are plated at 20*000 cells/well in a 96 MTP 24 h befiire cell 

15 stimulation. Previous to the stimulation with 50 nM of Complement Sa during S minutes. 
Cells are serum starved for 2h, and pretreated with inhibitors for 20 minutes. After 
stimulation cells are fixed in 4% formaldehyde for 20 minutes and washed 3 times in PBS 
containing 1% Triton X-100 (PBS/Triton). Endogenous peroxidase is blocked by a 20 
ininutes incubation in 0.6% H2O2 and 0.1% Sodium Azide in PBS/Triton and washed 3 

20 times in PBS/Triton. Cells are Ihen blocked by 60 minutes incubation with 1 0% fetal calf 
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senim in FB S/Triton. Next, phosphoiylated Akt/PKB is detected by an overnight 
incubation at 4^C with first antibody (anti phospho Serine 473 Akt IHC, Cell Signaling) 
diluted 800-fold in FBS/Tiiton, containing 5% bovine semm albumin (BSA). After 3 
washes in PBS/Triton, cells are incubated for 60 minutes with apm>xidase conjugated 
5 goat-anti-iabbit antibody (1/400 dihition in PBS/Triton, containing 5% BSA), washed 3 
times in FBS/Triton, and 2 times in PBS and fhrtiier incubated in 1 00 ^l of substrate 
reagent solution (R&D) for 20 minutes. The reaction is stopped by addition of SO ^l of 1 M 
SO4H2 and absorbance is read at 4S0 nm. 

The values indicated reflect the percentage of inhibition of AKT phoshorylation as 
10 compared to basal level. Said values show a clear effect of the 2-imino-azolinone-vinyl 
fused-benzene compounds on the activation of AKT phosphorylation in macrophages. 

For example the compound of example 8, when used at lO^M, con^letely inhibits (100 % 
inhibition) CSa-mediated AKT phospphorylation. The compound of example 10, when 
15 used at 10 pM, inhibits 80% of tiie CSa-mediated AKT-phosphorylation. 
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1 . An immo-azolinone-viiiyl fiised-benzene derivative according to formula (I)* 




(I) 



wherein A is an S-8 membered heterocyclic groiip m an carbocyclic group which 
may be &sed with an aryl, an heteroaiyl, an cycloalkyl or an heterocycloalkyl; 

XisS,Oor-NR^ 

YisSorO; 

is selected fiom the group conxprising or consisting of CN, carboxy, acyl, Ci- 
Q-alko^, halogen, hydroxy, acyloxy, Ci-Cs-alkyl carboity, Ci-Q-alkyl acyloxy, Q- 
Q-allsyl alkoxy, alkoxycarbonyl, Ci-Ce-alkyl alkoxycarbonyl, aminocarbonyl, C1-C6- 
alkyl aminocarbonyl, acylamino, Ci-Ce-alkyl acylamino, ureido, Ci-Ce-alkyl ureido, 
amino, Ci-Ce-alkyl amino, ammonium, sulfonyloxy, Ci-Ce-alkyl sulfonyloxy, 
sulfonyl, Ci-C6-alkyl sulfonyl, sulfinyl, Ci-Ce-alkyl sulfinyl, sul&nyl, Ci-Ce-alkyl 
sul&nyl, sulfonylamino, Ci-C^-alkyl sulfonylamino or carbamate; 

is selected from the group comprising or consisting of H, halogen, acyl, amino, 
Ci-C6-alkyl, C2-C6-alkenyl, C2-C6-alkynyl, Ci-Ce-alkyl carboxy, Ci-Q-alkyl acyl, 
Ci-Ce-alkyl alkoxycaibonyl, Ci-C6-allcyl aminocarbonyl, Ci-C6-alkyl acyloxy, Ci-Cs- 
alkyl acylamino, Ci-Q-alkyl ureido, Ci-CValkyl carbamate, Q-Q-alkyl amino, Ci- 
Ce-alkyl alkoxy, Ci-Ce-alkyl sul&nyl, Ci-Ce-alkyl sulfinyl, Ci-Ce-alkyl sulfonyl, Ci- 
C6*alkyl sulfonylaminoaryl, aiyl, heteroaiyl, Cs-Cg-cycloalkyl or heterocycloalkyl, 
Ci-Q-alkyl aryl, Ci-Q-alkyl heteroaryl, C2-C6-a]kenyl-aryl or -heteroaryl, C2-C6- 
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5 



2. 

10 



allcynyl aryl or -heteroaryl, carboxy, cyano, hydroxy, Ci-C6-alkoxy, nitro, acylamino, 
ureidOy sulfonylammo, sulfanyl, or sulfonyl; 

G is a Ci-C6-alkyl, C2-C6-alkyenyl, Ci-Q-alkynyl, heteroaryl, Ci-Cs-alkyl aryl, Ci- 
C6-alkyl heteroaryl, C2-C6-alkenyl-aryl or -heteroaryl, Ca-Q-alkynyl aryl or - 
heteroaiyl, Ci-Ce-alkoxy, cyano, Ci-Q-acyl, or a sulfonyl moiety. 

is selected from fbe group comprising or consisting of H or Ci-Ce-alkyL 

with the proviso that fhefoUowing 4 compomds are excluded : 



The im]no-a2X>linone-vinyl fiised-benzene derivative according to claim 1, wherein A 
is selected fix>m the group consisting of 2H-(benzo-l, 3-dioxolanyl), 2H, 3H-benzo- 
1,4-dioxanyl, 2,3-dihydrobenzofliranyl, anthraquinonyl, 2,2-difluorobenzo-l,3- 
dioxolenyl, 1,3-dihydrobenzofuranyI, benzofuranyl, 4-methyl-2H-benzo-l,4-oxaz]n- 
3-onyl, pyridinyl, 4-methyl-2H, 3H-benzo-l,4-oxazinyl. 





3. The imino-azolinone-vinyl fused-benzene derivative according to claim 2, wherein A 
15 is a dioxolenyl or a pyridinyl moiety. 



5. 

5 
10 

6. 

15 

7. 
8. 



The imino-azolinone-vinyl fused-benzene derivative accocding to any of the 
preceding claims wherein R* and/or are H. 

The imino-azolinone-vinyl fused-benzene derivative according to any of the 
preceding claims wherein O is a sulfonyl moiety of the formtda -S02-R^ wherry R^ 
is selected ftom the group comprising or consisting of of H, Ci-Q-alkyl, Ca-Cs- 
alkenyl, Ci-Ce-alkynyl, Ci-Ce-alkyl carboxy, Ci-Q-alkyl acyl, Ci-Q-alkyl 
alkoitycaxbonyl, Ci-Q-alkyl aminocarbooyl, Q-Ce-alkyl acylos^, Ci-Q-alkyl 
acyUunino, Ci-CVallcyl weido, Ci-Ce-alkyl carbamate, Ci-Ce-aUyl amino, Ci-Ce- 
aOsyi alkoxy, Ci-Q-allgrl sulfimyl, Ci-Ce-tSkyl sal&ayl, Ci-Ce-alkyl sulfimyl, Ci-Ck- 
eiSkyl sulfinqrlaminoaryl, aryl, heteroaryl, Ca-Cg-qycloaUcyl or heteroc^loalkyl, Ci- 
Q-all^l ar^, Ci-Ce-aikyl heteroaryl, C2-C«-alkeayl-aryl or -heteroaryl, Cr-Ce- 
alkynyl aiyl or -heteroaryl, carboxy, hydroxy, Ci-Ce-aHkoxy, acylamino, 
sttlfimylamino. 

The iniino-azolinone-viiQrl fiffied-benzene derivative according to claim 5, wherein R" 
is aryl, heteroaryl or C1-C3 tiSkyt 

The imino-azolinone-vinyl fused-benzene derivative according to any of the 
preceding claims wherein X is S, Y is O, R^ and R^ are H, A is a dioxoleoyl or 
pyridinyl moiety. 

An imino-azolinone-vinyl fused-benzene derivative according to fbrmula CO 




(0 



60 



wherein A is an 5-8 membeied heterocyclic group or an carbocyclic group which 
may be fused with an axyl, an heteroaryl, an cycloalkyl or an heteroc^cloalkyl; 

XisS,Oar-NR^ 

YisSorO; 

is selected fiom the group comprising or consisting of H, CN, carboxy, acyl, Q- 
Q-alkosty, halogen, hydroxy, acyloxy, Ci-Ce-alkyl carboxy, Ci-Q-alkyl acyloxy, Ci- 
Q-alkyl alkoxy, alko^carbonyl, Ci-C6-a]kyl alkoxycarbonyl, aminocarbonyl, Ci-Ce- 
aDcyl aminocarbonyl, acylamino, Ci^^^Blkyl acylamino, ureido, Ci-Q-all^l ureido, 
amino, Ci-Q-alkyl amino, ammonium, sulfonyloxy, Ci-Q-alkyl sulfonyloi^, 
sulfbnyl, Ci-Q-aDcyl sulfonyl, sulfinyl, Ci-Ce-alkyl sulfinyl, sul&nyl, Ci-Ce-alkyl 
sulfimyl, sulfonylamino, Ci-Ce-alkyl sulfonylamino or carbamate; 

is selected from the group comprising or consisting of H, halogen, acyl, amino, 
Ci-Ce-aDcyl, C2-C6-a]kenyl, C^-Ce-allqmyl, Ci-Q-alkyl carboxy, Ci-C6-alkyl acyl, 
Ci-C6-alkyl alkoxycaibcmyl, Ci-Ce-alkyl aminocarbonyl, Ci-Q-alkyl acyloxy, Ci-Q- 
alltyl acylamino, Ci-C6-alkyl uieido, Ci-Q-alkyl carbamate, Ci-Q-alkyl amino, Ci- 
Ce-alkyl alkoxy, Ci-C6-alkyl sulfanyl, Ci-C6-alkyl sulfibayl, Ci-C6-allyl sulfonyl, Ci- 
C6-aIkyl sulfonylaminoaryl, aryl, heteroaryl, Ca-Cg-cycloaliyl or heterocycloalkyl, 
Ci-Q-alkyl aryl, Ci-Ce-alkyl heteroaryl, Ca-Ce-alkenyl-aryl or -heteroaryl, C2-C6- 
alkynyl aryl or -heteroaryl, carboxy, cyano, hydroiiy, Ci-Cs-alko^, nitro, acylamino, 
ureido, sulfonylamino, sul&nyl, or sulfonyl; 

G is a Ci-Ce-alkyl, Ci-Ce-alkyenyl, Ca-Ce-alkynyl, heteroaryl, Ci-Ce-alkyl aryl, Ci- 
C6-alkyl heteroaryl, C2-C6-alkenyl-aryl or -heteroaryl, Ci-Ce-alkynyl aryl or - 
heteroaryl, Ci-C6-alkoxy, cyano, Ci-C^-acyl, or a sulfonyl moiety. 

R^ is selected from the group comprising or consisting of H or Q-Q-alkyl, 
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for use as a medicament 

The imino-azolinoiie-viiiyl tused-benzene derivative accofding to any of the 
preceeding claims, selected fiom the group consisting of : 

N-(S-Benzo[l,3]dioxol-S-ylmelhylene-4H>xo-thiazoUdin-2-yUdene) 
chloro-benzenesulfimamide 

Ethanesulfonic acid(S4)enzo[13]dioxol-S-ylmethylene-4<>xo-1]uazoUdi^ 
ylidene)-amide 

N-(S-Benzo[l,3]dioxol-5-ylmefliylene-4^xo-thiazoUdin-2-yUdene)0 
chloro-benzenesulfonamide 

S-Chlo]x>-13*dimeti&yl-lH-pyrazole-4-suI£^ acid (5-benzo[13]dioxol-S- 
ylmethylene-4-oxo-*thiazolidinr2-ylidene)-anude 

3-(S-Benzo[l ,3]dioxol-S*ylmefliylene-4-oxo-thiazolid]n-2- 
yUdenesu]f^oyl)*thiophene-2--carboxylic acid methyl ester 

Preparation of 6-C3iIoro-pyridine-3-sulfonic acid (S-benzo[l,3]dioxol-S- 
y]methylene-4-oxo-thiazolidin-2-ylidene)-amid6 

Quinoline-8-sulfonic acid (S-benzo[l,3]dioxol-S-ylmethylene-4-oxo- 
thiazo]idin-2-ylidene)-amide 

N-(S<-Benzo[l,3]dioxol-S-ylme1hylene-4-oxo-thiazolidin-2-ylidene)- 
benzenesutfonamdde 

N-(S-Benzo[l,3]dioxo]rS-ylmethylene-4-oxo-thiazoUd]n-2-yUdene)-4- 
methyl-benzenesulfonamide 

N-(S-Benzo[l,3]dioxol-5-ylmethylene-4-oxo-thiazolidin-2-yUdene)- 
methanesulfonamide 

N-[5-(2^-Difluoro-benzo[l,3]dioxol-S-ylmethylene)-4-oxo-thiazoUdjn*2- 
ylidenej-benzenesulfbnamide 

N-[5-(2^-Difluoro-benzo[l,3]dioxol-5-ylmethylene)-4-oxo-thiazoUdin-^^ 
ylidene]-4-methyl-benzenesii]fonamide 

N-[5-(2^-Difluoro-benzo[l ,3]dioxol-5-ylmethylene)-4-oxo-thiazolidin-2- 
ylidene]-methanesulfonamide 
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Bipheiiyl-2-sulfonic acid (5-benzo[l,3]dioxol-S-y]iiiefhylene-4-oxo- 
thiazolidin-2-ylidene)-an]ide 

Pyridme-3-sulfomc acid (S-b6nzo[l,3]dioxoI-S-y]iDethylene-4-o 
fhiazolidin-2-ylidene)-amide 

3-(4-Oxo«5-qu]nolin-6-ylmethylene-lMdzolidin-2«yUdm^ 
fhiophene*2-caiboxylic acid methyl ester 

2- Ca)loro-N-(4-oxo*S-qu]no]]n-6-ylmetbylene-^ 
benzenesulfonamide 

3- (5-Benzo[l,3]dioxol-S-ylmethylene-4K>xo-fiuazoUc^ 
yUdCTesu]fimoyl)-fhiophene-2H:a]boK^ acid 

S-Benzo[l,3]dioxol-S-ylinetliylene-4-oxo-thiazolid]n-2-yUden 

5-Benzo[l ,3]dioxol-S-ylmethyl6ne-thiazolidine-2,4-dione 2-(0-methyl- 
oxime) 

Preparation of 4-Qxo-S-quinoxalin-6-*ylnie1hylene-thiazolidin*2«yUde^ 
Qfanamide 

S-Benzo[l ,3]dioxol-5-yImefliylene-2-ben2yliimno-thiazoUdin-^^ 



2-Ben2yl]nadbtu>-S-^u]noI^^ 



2-Propylimino-S-quinol]nr6-ylmethylene-t^ 



S-Benzo[13]dioxol*-S-y]methylene-2-propylimino-thiazolii^ 

S-(4-Dimethylanadbo-qu^ 
one 

Use of an imino-azolinone-vinyl fused-benzene derivative according to formula Q) 
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wheiem A is an 5-8 membered heterocyclic group or an carbocyclic group which 
may be fiised witii an aiyl, an heteroaryl, an cycloalkyl or an heterocycloallcyl; 

XisS,Oor-NR^ 

YisSorO; 

is selected fiom fhe group comprising or consisting of H, CN, carboxy, acyl^ Ci- 
Ca-alkoxy, halogen, hydroxy, a<^loxy, Ci-Ce-alkyl carboxy, Ci-Q-alkyl acyloxy, Ci- 
Ce-alkyl alkoxy, alkoxycarbonyl, Ci-Q-allcyl alkoxycarbonyl, aminocarbonyl, Ci-Ce- 
alkyl aminocaibonyl, acylamino, Ci-C6-alkyl acylamino, ureido, Ci-Ca-alkyl ureido, 
amino, Ci-Q-alkyl amino, ammonium, sulfonyloxy, Ci-Ce-alkyl sulfonyloxy, 
sulfonyl, Ci-C6-alkyl sulfonyl, sulfinyl, Ci-Ce-alkyl sulfinyl, sutfiinyl, Ci-Q-alkyl 
sulfimyl, sulfonylamino, Ci-Q-alkyl sulfonylamino or carbamate; 

is selected fiom the group comprising or consisting of H, halogen, acyl, amino, 
Ci-Ce-aDcyl, C2-C6-alkenyl, C2-C6-alkynyl, Ci-Ce-alkyl carboxy, Ci-Ce-alkyl acyl, 
Ci-C6-alkyl alkoxycarbonyl, Ci-C6-alkyl aminocarbonyl, Ci-Ce-alkyl acyloxy, C1-C6- 
alkyl acylamino, Ci-Q-alkyl ureido, Ci-Ce-alkyl carbamate, Ci-Q-alkyl amino, Ci- 
C6-a]kyl alkoxy, Ci-Ce-alkyl sul&nyl, Ci-Q-alkyl sulfinyl, Ci-C6-a]kyl sulfonyl, Ci- 
C6-alkyl sulfonylaminoaryl, aryl, heteroaryl, Ca-Cg-Qrcloalkyl or heterocycloalkyl, 
Ci-Ce-all^l aryl, Ci-Q-allgrl hetmaryl, Ca-Ca-alkenyl-aryl or -heteroaryl, C2-C6- 
alkynyl aiyl or -heteroaryl, carbosy, cyano, hydroxy, Ci-C6-alkoxy, nitro, acylamino, 
ureido, sulfonylamino, sulfimyl, or sulfonyl; 
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O is a Ci-Ce-alkyl, Ca-Ce-alkyenyl, C^-Q-alkynyl, heteroaryl, Ci-C6-alkyl aryl, Ci- 
Q-aUcyl heteroaryl, Ci-Q-alkeoyl-aryl or -heteroaryl, Ci-Q-alkynyl aryl or - 
heteroaryl, Ci-Ce-alkoxy, <qrano, Ci-Ce-BcyU or a sulfonyl moiety. 

is selected from fhe group comprising or consisting of H or Ci-Q-alkyl, 

S for fhe preparation of a medicament for the prophylaxis and/or treatment of 

autoimmune disorders and/or inflammatory diseases, cardiovascular diseases, 
neurodegenerative diseases, bacterial or viral infections, kidney diseases, platelet 
aggregation, cancer, transplantation, graft rejection or lung injuries. 

1 1 . Use according to claim 1 0, wherein said diseases are selected in fhe groiq> including 
10 multq>le sclerosis, psoriasis, rheumatoid arthritis, multiple sclerosis, systemic lupus 

eryfhematosis, inflammatory bowel disease, lung inflammation, thrombosis or brain 
infection/inflammation such as meningitis or encephalitis. 

12. Use according to claim 10, wherein said diseases are selected in fhe group including 
Alzheimer's disease, Huntington's disease, CNS trauma, stroke or ischemic 

15 conditions. 

13. Use according to claim 10, wherein said diseases are selected in fhe group including 
atherosclerosis, heart hypertrophy, cardiac myocyte dysfunction, elevated blood 
pressure or vasoconstriction. 

14. Use according to claim 10, wherein said diseases are selected in fhe group including 
20 chronic obstractive pulmonary disease, anaphylactic shock fibrosis, psoriasis, allergic 

diseases, asthma, stroke or ischemic conditions, ischemia-rqperfusion, platelets 
aggregation/activation, skeletal muscle atrophy/hypertrophy, leukocyte recruitment in 
cancer tissue, angiogmesis, invasion metastisis, in particular melanoma, Karposi's 
sarcoma, acute and chronic bacterial and viral infections, sepsis, graft rejection. 
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glomerulo sclerosis, glomerulo nephritis, progressive renal fibrosis, endofhelial and 
epithelial injuries in the lung or in general lung airways inflammation. 

IS. Use according to any of claims 10 to 14 for the modulation, in particular for the 
inhibition, of the PI3 kinase activity. 

5 16. Use according to claim IS, wherein said PBldnase is a POkmasey- 

17. A pharmaceutical composition containing at least one fhiazolidinone-vinyl fused- 
benzene derivative according to any of claims 1 to9andapharmaceutically 
acceptable carrier, diluent or eKcq>ient tibtereof. 

18. A method of preparing a 2-hnino<-azolinone-v]nyl fiised-benzene derivatives of 
10 formula (I) according to any of claiins 1 to 9 comprising the following step: 




(la) (0 



whraein A, R\ R^ O, X and Y are as above defined and L is a leaving group. 
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Abstract of the inventicm: 

The present inventiQii is related to 2-imiiio-azoliiioiie-vinyl fused-benzene dnivatives of 
finxnula Q) in particular for Ihe treatment and/or prophylaxis of autoimmune disorders 
and/or inflammatory diseases, cardiovascular diseases, neurod^g^aerative diseases, 
bacteria] or viral infections, kidney diseases, platelet aggregation, cancer, transqplantation, 
graft rejection or lung injuries. 




(I) 



wherein A is an S -8 membered heterocyclic groiqp or an carboc^clic group which may be 
fused with an aryl, an heteroaryl, an (^cloalkyl or an heterocycloalkyl; 

XisS,Oor-NR^ 

YisSorO; 

G is a Ci-C6-aIkyl, Ca-Q-alkyenyl, Ca-Ce-alkynyl, heteroaryl, Ci-Q-alkoxy, cyano, C1-C6- 
acyl, or a sutfonyl moiety. 
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